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Figure 1. Part of the Iowa Agricultural Experiment Station Fields. The plots marked off by a black line are planted in corn used in the
germination tests.
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SUMMARY
X. As shown by averages of some 45,000 ear test readings made 
in 1910 and 1911, a careful germination test gives a trne indication 
of the comparative yielding power of individual ears of corn.
2. Testing the vitality of seed corn before planting increased 
the profits per acre 93.6 per cent in 1910 and 85.7 per cent in 
1911, or an increase of 19.6 bushels in 1910 and 10.1 in 1911.
3. In a comparison of thirteen different testers the highest 
yields were secured in the field from those ears testing 6 strong 
in the Mandy Lee, Common Sense, Chatham and Eclectic. How­
ever, no particular methods of testing seed com have been demon­
strated to be decidedly better than all other methods, as other 
things aside from actual yield must be considered.
4. Comparing home-made testers with those offered' on the 
market, it can be said that inexpensive, home-made testers give as 
accurate a germination test as the extensively advertised, manu­
factured articles which cost many times as much. Considering all 
the ear test readings made in 1910 and again in 1911, the Sawdust 
Box, a home-made tester, gave the most uniformly accurate mea­
sure of vitality, as measured by the per cent decrease in stand in 
the field for each increase in the number of dead kernels.
5. Some of the testers used in this experiment discarded a 
large amount of valuable seed com. In the series of tests in 1910, 
three indicated over 110 ears as six strong, while three others 
testing the same ears indicated less than 50 of them as valuable 
for seed. In 1911 two testers indicated over 650 ears as strong, 
while three others testing the same corn indicated less than 300.
6. The cost of testing 100 ears of com for germination varied 
from 15.6 to 45.3 cents, depending upon the method used. The 
cost in the Rag Doll, a home-made tester, was 18.2 cents and in the 
Sawdust Box, 26.7 cents. The cost of getting out enough seed 
ears testing .6 strong to plant one acre has varied from 14.4 cents 
in thé Rag Doll to 57.6 cents in the Nature’s Way. The cost in 
the Standard was 25.2 cents; in the Holden’s Ideal, 50.4, and in 
the Sawdust Box, 21.6.
7. A  very severe reading of the germination test does not in­
crease the yield sufficiently to counteract the increased expense of 
testing and loss of the seed corn discarded.
8. Comparing the various types of seed com testers, ears read­
ing 6 strong in testers using the “ sand”  method in 1910 gave a 
yield^in the field of 74.6 bushels per acre ; the same ears, tested by 
the “ blotter”  method produced 76.9, and those selected by the
water”  method 77 bushels. In 1911 seed ears selected by 
the “ sand”  methods yielded 45.2 bushels, while the “ blotter”  
and “ water”  methods yielded 45.6 and 45.8 bushels, respectively.
9. Ears read as 6 strong after the kernels had been soaked in 
water for 2 hours gave a yield of 59.8 bushels per acre; when
5
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soaked 32 hours, 61.5 bushels; and 128 hours, 57.9 bushels. I
10. Considering all of the two years’ readings, an increase of 
one in the number of weak kernels resulted in a decrease in stand 
of 2.62 per cent and in yield of 1.43 bushels; an increase of one 
dead kernel from weak, a decrease of 5.7 per cent, stand and 4 
bushels per acre; and an increase of one dead kernel from strong, 
a decrease of 7.64 per cent stand and 4.45 bushels per acre.
11. When ears testing 5 strong and 1 weak were planted, the I 
stand was decreased 6 per cent and the yield 3.4 bushels per acre.
12. When ears testing 5 strong and 1 dead were planted, the 
stand was decreased 10.8 per cent and the yield 6.2 bu. per acre.
13. There is great danger of discarding as worthless ears 
which, though backward in germination, are really practically
as strong as any. Ears, which when tested were read as having 6 I 
weak kernels gave a higher stand and a greater yield than any I 
other class of ears with the exception of those read as 6 strong.
14. Those kernels only are truly “ weak”  which make but a 
feeble growth compared with other kernels from the same ear.
15. As an average of all tests a greater per cent of good seed 
ears were read as 6 weak in the “ water”  testers than in the testers 
using the “ blotter”  or “ sand”  methods.
16. The determination of the comparative vitality of different 
ears of seed com by an examination of the “ feeding roots”  has 
not materially increased the yield. Practically the same yield 
was secured by using for seed those ears read as 6 strong when the 
comparative vitality was determined either from an examination 
of the shoot sprouts, the root sprout or the I ‘ feeding roots. ’ ’
17. Seed ears which made the most rapid early growth in the 
field have given decidedly the be,st yields.
18. When planted in the field, horny kernels made a much more 
rapid early growth than did more starchy kernels.
19. In 1911 kernels in which the germ appeared large made a 
somewhat more rapid growth than did those kernels with smaller 
germs.
2d. As an average for two years ’ work no marked relationship 
was found between the size of the germ, as determined by out- 1 
ward appearance, and the per cent stand and yield in the field.
21. Ears with horny kernels outyielded ears with starchy 
kernels by about 4 bushels per acre.
22. While there is a very marked relation between the per cent 
stand in the field and the yield, the increase in yield is in no way 
proportionate to the increase in stand.
23. Equally as high yielding ears can be selected by either an 
early or late reading of the germination test, though fewer ears 
are likely to be selected from the early readings.
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THE GERMINATION TEST OF SEED 
CORN
BY H. D. HUGHES
Experience has settled beyond doubt the value and need of an 
individual ear test for seed corn, but with that, still other urgent 
questions have arisen to demand investigation and answer.
Does a carefully read germination test give a true indication of 
the comparative producing or yielding power of individual ears 
of com ?
Is any particular method of testing decidedly better than other 
methods ?
Will any of the manufactured testers on the market give more 
uniform, accurate and economical results than the others ?
Can a tester he made at home with little trouble and expense 
which will give as satisfactory results as any which may be bought ?
To answer these questions has been the main purpose of the in­
vestigation upon which this bulletin is based. However, certain 
other points have appeared which are just as important and to 
which consideration has been given.
There is that great question, “ What will the so-called ‘weak’ 
kernels of corn do when planted?”  Some hold that they may 
well be classed with the dead kernels, claiming that they produce 
only stalks that are too weak to form an ear and thus rob the 
surrounding strong plants of soil food and moisture. Others con­
tend that the term “ weak kernel”  has no meaning as it is impos­
sible in a germination test to measure with accuracy the action of 
the kernel under field conditions, and that they should therefore 
be classed as strong.
Then again different men have varying ideas of what indicates 
a “ weak”  kernel and the question comes, “ What are the true 
characteristics of weak kernels?”  How much difference there is 
in the way different men read the same tests at the same time was 
brought out clearly in a preliminary experiment early in the win­
ter of 1909- ’10, before the work set forth in this bulletin was be­
gun. Three men, all considerably experienced in corn testing, 
were set to reading a series of tests on the same com, with the 
same kernels and at the same hour. The accompanying Table I 
shows that Person No. 1 was inclined to place more ears in the 
weak class than the strong. However, much irregularity may be 
tound in both directions and by all three persons, so the differences
7
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TABLE 1
Table Showing the Lange of Variation in Germination as Lead from the 
Same Corn by Three Different Persons
SAWDUST BOX HOLDEN’S IDEAL
Sample
No.
Bead by 
Persona 
1, 2 or 3
No.
Strong
No.
Weak
No.
Dead
No.
Strong
No.
Weak
No.
Dead
1 7 15 3 5 12 8
A 234 2 9 13 3 5 12 8
(1909) 3 12 10 3 8 9 8
1 15 9 i 14 4 7
A 234 2 12 ■12 i 13 5 7
(1908) 3 13 11 i 14 4 7
1 10 10 S ’ 5 14 3 8
680 2 13 7 5 13 o 10
3 12 7 6 13 2 10
1 10 11 4 15 5 5
589 2 8 13 4 16 4 5
3 11 10 4 16 4 5
1 7 7 11 ' 1 6 18
11 14 .2 7 7 11 2 5 18
3 ; 7 7 11 2 5 18
1 0 15 10 1 3 21
683 2 5 10 10 2 1 22
3 4 11 10 2 2 21
in readings may have been dne less to differences in standards 
and more to a variation in points considered by them.
It also makes a difference whether a test is read sooner or later, 
and the question arises, “ When should it be read?”  Tests may 
be read before the shoots and roots have reached size enough to 
give a true indication of comparative vitality. Some ears are 
slower to start than others, yet they may be perfect in vitality. 
Such ears, read early, might be classed as weak or dead, when -a 
later reading might class them as strong.
. PURPOSE AND SCOPE OF THE EXPERIMENT
To meet the growing demand for answers upon these and other 
points, the Iowa Agricultural Experiment Station decided in the 
early spring of 1910 to test' the same ears of corn by all the 
methods and in all the testers on the market, and then for com­
parison to plant each of the individual ears tested in separate plots 
in the field. The investigation did more than to answer the ques­
tions already suggested. It gave some light on the relation of 
kernel characteristics to rapid and early growth and yield, and of 
stand to yield.
8
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In detail, the test was conducted as follows:
PLAN OP THE TEST
1. Many superior ears of seed corn were secured, first class in 
every way except that they had not been previously tested for 
germination.
2. A  tester of each of the manufactured kinds was secured 
and one of each of the “ home-made”  varieties was prepared.
3. Each ear was tested individually in each tester, in every 
case following as nearly as possible the directions outlined by the 
manufacturer of the tester concerned.
4. Because there is much difference of opinion regarding the 
value of the term “ weak kernels”  and, also, because different men 
have different standards on this point, the test was repeated with 
each ear and with each tester. During the second year all tests 
were also read by-several different persons.
5. After testing, all the individual ears shown by any one of the 
testers to have one or more viable kernels among the six tested, 
were planted side by side in separate plots, on soil as nearly uni­
form in fertility as possible. The plots received the same treat­
ment, preparation and cultivation throughout the season. Each 
of these plots was planted by hand and three grains were accurate­
ly placed in every hill in a way to insure a uniform depth beneath 
the surface.
6. To insure further uniform field conditions, the ears were 
distributed in such a manner as to insure ears of strong, medium 
and poor vitality in all parts of the field. A  strong ear was plant­
ed in plot No. 1, medium in plot No. 2, weak in plot No. 3; then 
strong in No. 4, weak in No. 5, etc., until all were planted. As a 
further check upon uniformity of field conditions, every tenth 
row was planted with a check (each check planted with a com­
posite sample of the same kind of corn).
7. After the plants were some five weeks old, the number of 
plants in each plot was counted carefully and the actual per cent 
stand determined.
8. In the fall when the corn was thoroughly matured each 
plot was husked separately and weighed, to determine the yield 
in bushels per acre of each of the individual ears planted.
9. From these data comparison was made of each of the ears, 
as determined by each of the testers, with the per cent stand and 
the yield secured in the field.
SCOPE AND DURATION OP THE TEST
The work was carried on in the two seasons of 1910 and 1911, 
and in all some 45,000 individual ear test readings were made. 
While in some ways it would have been desirable to continue the 
work longer and under greater variations of seasonal conditions, 
yet with the large number of tests actually made and the great
9
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Figure 2. Farmers’ Samples Tested. 1. 24 strong, 1 weak, 0 dead; or 96 per cent
strong, 4 per cent weak. 2. 9 strong, 6 weak, 10 dead; or 36 per cent strong,
24 per cent weak, 40 per cent dead.
uniformity of results in the various comparisons in the two sea­
sons, it is deemed advisable to publish the data at hand.
CORN USED FOR THE WORK
In the early spring of 1910 approximately 700 ears of seed corn, 
superior in every way except in vitality, were selected. Two hun­
dred and fifty of these ears came from the Reid’s Yellow Dent 
breeding rows on the Station field; during the winter they had 
hung in a closed shed with no artificial heat. Four hundred and 
fifty ears came from plots planted with superior ears which 
students in the agronomy department of Iowa State College had 
the previous year bought of various seed com men of the state for 
25c each; they were considered superior to average seed com and 
of excellent quality, save for the item of germihation. These also 
hung in a closed shed without artificial heat, having been husked 
after the freeze of October 12, 1909.
Following this, early in the winter of 1910-11, more seed com 
was secured from a well-known grower a few miles from Ames, 
Iowa. These were all superior seed ears, having been picked in the
10
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field before husking. The ears were not dry, however, when freez­
ing weather came on, and as a result were seriously damaged for 
seed purposes. After the com was received it was given a prelimi- 
nary germination test and all ears were discarded which in tripli­
cate tests showed 6 dead kernels. Some 450 ears were finally saved 
and numbered in order. The first 432 of these were used in the 
majority of the comparisons which follow.
So large a number of ears was chosen to avoid error in results. 
It is a well accepted fact that individual ears vary widely as re­
gards yields produced when planted side by side on uniform soil, 
and when the per cent stand is identical. ."We. have record of many 
which with less than 60 per cent of a stand in the field out- 
yielded other ears with 80 per cent of a perfect stand. To elimi­
nate this factor of individuality it was desirable to use as large a 
number of ears as practical and the number tested was sufficient 
for that purpose.
THE TESTERS USED
The testers used in this comparative test were chosen either 
because they were much advertised or because in some particular 
feature they differed widely from others. In addition the experi­
ment included some of the better testers which can be made on 
the farm at little or no expense and which can be used profitably.
The testers used were as follows:
Tester
1. Sawdust Box
2. Holden’s Ideal
3. Standard
4. Rag Doll
5. Mandy Lee
6. Ames*
7; Chatham
8. New Ideal
9. Eclectic
10. Nature’s Way
Principle of Test
Moist sawdust, with cloth contact.
Soaked in "water, zinc contact, artificial heat in larger 
sizes.
Water drip, moist blotter contact, artificial heat when 
desired.
Soaked in water, moist cloth contact.
Soaked in water, moist cloth contact.
Saturated atmosphere, moist wood contact.
Saturated atmosphere, moist cloth and blotting paper 
contact.
Kernel embedded in moist sand, also moist cloth con­
tact.
Kernels covered iy2 inches with moist sand.
Moist sand or earth in individual galvanized cups.
TESTING THE' CORN
Early in the spring, before planting time, but after all freezing 
weather was past, sets of six kernels were removed from each ear, 
m each case taking one kernel from either side of the ear about 
2 72 inches from the butt, two from the middle, and two from to- 
wards the tip. These sets of six kernels were then placed in the 
different testers in the same order and the testers in every way 
handled as the manufacturers directed, to make the test absolutely 
fair to all concerned. When all of these tests had been read the
* “Common Sense” in 1911.
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testers were again filled in the same way and from the same ears, 
and a second reading made.
READING THE GERMINATION TESTS
In 1910 the author personally read all of the germination tests. 
Because of the variation which is sure to occur in the vitality of 
the kernels removed from any ears, as well as the, variation in the 
conditions presented for germination and the possible variation 
in the judgment or standard of the reader, the ears were tested a 
second time.
In the work in 1911, all tests were not only repeated, but also 
three different persons read and recorded each test, each working 
independently of the other two, and with absolutely no knowledge 
of how the other readers read and recorded the vitality of any 
ear. This triplicate reading was of the greatest importance, as 
different men have very different standards of comparative vi­
tality'; one man reads as strong a kernel which another would read 
as weak; or another possibly reads as weak kernels which might 
be read as dead.
PLANTING THE CORN
In 1910, after testing, each ear was shelled separately and 
planted in a separate plot on that part of the Iowa Agricultural 
Experiment Station field lying immediately to the north and west 
of the water- tower. This field, which had been in oats in 1908 
and com in 1909, was plowed early in the spring of 1910 and har­
rowed at- once. Later it was harrowed lightly occasionally, the 
last time just preceding planting, thus making an excellent seed 
bed. The soil had received no manure or other fertilizers. Just 
preceding planting the land was marked both ways, with the rows 
3' 6" apart. One row forty-three hills in length was planted from 
each ear. In order to insure absolute uniformity in planting, the 
kernels were dropped by hand through the tube of a hand potato 
planter, three kernels being placed in each hill. This planter is 
so constructed that it can be set to place the seed certain depths 
below the surface, and thus a uniform depth as well as a uniform 
drop was secured.
In the year 1911 the corn was planted on the same field and in 
the same manner as in 1910.
THE SEASONS
The season of 1910 was fairly favorable. Early in the summer 
the rainfall was sufficiently abundant and temperature favorable 
to start the crop off well. As the season advanced the rainfall was 
at times somewhat light, but rain finally came in time to prevent 
any serious decrease in yield from this cause.
The season of 1911 was generally favorable with the exception 
of the rather severe drought during the summer. The relation
12
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between the germination test and stand would, however, not he 
affected by this condition. The yield in 1911 was considerably de­
creased ; as is shown by the fact all ears testing 6 strong gave only 
45.6 bushels per acre, with 74 per cent stand, while the same class 
of ears in 1910 gave a yield of 75.1 bushels with 72.3 per cent 
stand.
TABULATING THE RESULTS OF THE TEST
One of the interesting problems faced was that of properly 
classifying ears according to their vitality and tabulàting the re­
sults of the complete test.
When testing six kernels from each ear and reading the germi­
nation of each kernel as (1) strong, (2) weak or (3) dead, there 
are twenty-eight possible classes into which the ears may be di­
vided, and are as follows* :
6-0-0, 5-1-0, 4-2-0, 3-3-0, 2-4-0, I .5.O, 0-6-0,
5-0-1, 4-1-1, 3-2-1, 2-3-1, 1-4-1, 0-5-1,
4-0-2, 3-1-2, 2-2-2, 1-3-2, 0-4-2,
3-0-3, 2-1-3, 1-2-3, 0-3-3,
2-0-4, 1-1-4, 0-2-4,
1-0-5, 0-1-5,
0-0-6.
It would be entirely impossible to estimate correctly the ar-
rangement of these, according to merit in the field, were they to 
be placed with the strongest first, the second strongest next and 
so on to the weakest at the last. The two extremes might easily 
be selected with a considerable degree of accuracy, but who could 
say definitely whether ears testing 5-0-1 (i. e. 5 strong, 0 weak, and 
1 dead) are better yielders than those testing 4-2-0 (4 strong, 2 
weak, and 0 dead) or whether the reverse might be true ? Just so 
with 4-0-2 and 2-4-0 or 3-2-1 and 2-4-0. It would seem that the 
only way to arrive at any conclusion would be to consider that 
division the strongest which gave the greatest per cent stand in 
the field test, or which gave the greatest yield.
For comparison, the twenty-eight classes may be divided into 
seven groups, and those classes composing each group may have 
three arrangements, all of which may be in order of vitality.
The first arrangement is one in which each of the classes in the 
7 groups has the same number of dead kernels out of the six 
tested, so that it is assured that any variation in the per cent stand 
or yield in the field, secured by the planting of these ears, is due 
entirely to an increase in the number of weak kernels.
* Note: In all reports of germination it should be understood that the vitality will 
be reported as (1 ) strong, (2 ) weak or (3 ) dead, and that the number in the left hand 
column will indicate those, kernels which are strong, the number in the second or mid­
dle column those kernels weak in germination and those in the third column from the- 
left or the right hand column, the number of kernels which are dead. Therefore 6-0-0 
will indicate that of the kernels tested, all six were strong in vitality; 3-2-1 will indicate 
that three showed strong vitality, 2 weak and 1 dead, etc.
13
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In the second arrangement the number of weak kernels is the 
same, so that any variation in the per cent stand or yield in the 
field is due to an increase in the number of dead kernels from 
strong.
In the third arrangement the number of strong kernels in each 
group is uniform, so that a decrease in stand or yield is due to an 
increase in the number of dead kernels from the weak.
DESCRIPTION OF TESTERS USED
To present a definite idea of the character of each tester and 
the procedure followed in each ease, a photograph and a very brief 
statement of the general plan of the test is given here. Full di­
rections and information concerning the various testers may be 
secured by writing to the various manufacturers, and are therefore 
not inserted here. Directions for making and operating home­
made testers are given in full since they cannot be had otherwise.
THE SAWDUST BOX
To make Sawdust Box testers, any box about 3 or 4 inches deep 
and 30x30 inches in size may be used. Fill the box about half 
full of moist sawdust well pressed down so that it will leave a 
smooth even surface. The sawdust should be put in a gunny sack 
and set in a tub of warm water for at least an hour (or still better, 
over night), so that it will be thoroughly moistened before using.
Rule off a piece of good white cloth (sheeting) about the size of 
the box, checker board fashion, two and one-half inches each way. 
Number the squares 1, 2, 3 and so on. Place it over the sawdust 
and tack to the box at the edges and corners.
Lay out the ears to be tested side by side on a bench, in a rack 
or on the floor; remove one kernel from near the butt, the middle 
and the tip of the ear; turn the ear over and remove three more 
kernels from the opposite side in a like manner, taking six kernels 
in all, thus securing a sample from the entire ear. Place the six 
kernels at the end of the ear from which they were taken • or they 
may be placed directly in the tester box. Use care that the kernels 
do not get mixed with the kernels from the ear next to it. After 
the kernels are removed boards may be laid over the rows of corn 
to keep them in place until the germination is known. Place the 
kernels from the ear of corn No. 1 in square No. 1 of the germina­
tion box; from ear No. 2 in square No. 2, and so on with all the 
ears.
Lay a good piece of cloth on top of the kernels and dampen by 
sprinkling water over it. Then place over this a cloth consider­
ably larger than the box and fill in on top of this with about two 
inches of moist sawdust and press down firmly, folding the edge 
of the cloth to cover the sawdust. Keep in a warm place where it 
will not freeze. The kernels will germinate in about six days. 
Remove the cover carefully to avoid misplacing the kernels in the
14
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Figure 3. The Sawdust Box Tester; an excellent home-made type.
squares. Examine the kernels in the germination box and discard 
all ears in which one or more kernels are dead or in which some of 
the kernels are decidedly weaker than others.
This box as it is. made up with the corn in it and ready to be set 
away for germination may be described as follows : Two inches 
of moist sawdust packed in the bottom, laid upon this sawdust, the 
germination cloth (ruled in squares) with the kernels of corn laid 
•upon it ; a second cloth spread over this with two inches of moist 
sawdust packed firmly on top of it.
Special things to be observed :
Be sure to soak the sawdust at least one hour — or better still, over night.
Use good quality of cloth (sheeting) for the cloth that is marked off in 
squares and the cloth which is laid over the kernels.
Leave at least two inches margin around the box to prevent freezing and 
drying.
Buie the'cloth off in large squares 2%x2% inches.
Never use the box a second time without first thoroughly scalding both the 
cloths and the sawdust. (The cloth better be untacked and the sawdust re­
moved to do this.)
Do not open too soon. The stem sprouts should be at least twTo inches long.
Throw out all ears showing injured germination as well as the worthless 
ones.
HOLDEN ’S IDEAL
Holden’s Ideal No. 1 Tester consists of a galvanized box 30x15x8 
inches, which holds four trays, each of these in turn containing 
100 removable galvanized cups. Kernels are placed in cups in
15
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Figure 4. Holden’s Ideal Tester No. 1, manufactured by the National Seed Tester 
Co., Des Moines, Iowa.
order, corresponding to the number of the ear. "When all the 
trays have been filled with kernels, the box is filled with water, 
immersing all of the trays and kernels. The corn is allowed to 
remain in the water from twelve to twenty-four hours, depending 
upon its temperature. After the water has been drained off the 
tester cover is replaced, and if the tester is placed in a warm room 
the corn will be ready to read in from three to five days.
The Holden’s Ideal Cabinet Tester is very similar in its gen­
eral operation. It is, however, so constructed that the tempera­
ture may be controlled by means of a kerosene lamp. This tester 
can therefore be used in any room or building, no matter what 
the temperature, a factor which is no doubt of considerable im­
portance.
THE EAG DOLL
One of the cheapest as well as the most convenient and accurate 
methods which can be employed in testing seed corn is that known 
as the Rag Doll method. In preparing to make this test, secure 
sheeting of a good quality and tear into strips from 8 to 10 inches 
wide and 3 to 5 feet long. Where these are to he used very much 
it is well to hem the edges as otherwise the ravelings sometimes dis­
arrange the kernels in unrolling. Each cloth’ should then he 
marked with a heavy pencil, first, lengthwise in the middle and 
then crosswise, as shown in the accompanying illustrations, making 
squares about 3 inches wide. Number the squares as shown in the 
illustration also.
Moisten one of these cloths and lay it out on a board of conven­
ient size in front of the ears Avhich are to be tested. Remove six
16
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kernels from ear No. 1 and place in the square No. 1 in the upper 
left hand corner of the cloth. Take six kernels from ear No. 2 
and place in square No. 2 in the upper right hand comer, ear No. 
3 in the next square on the left hand side, and ear No. 4 in a cor­
responding position on the right side. When the cloth has been 
filled begin at the upper end with ears Nos. 1 and 2, etc., and roll 
the cloth up. Since the cloth is moistened the kernels will not 
push out of place. I f  a small irregular shaped piece of wood or 
some other substance is used as a core in rolling, a more uniform 
germination may be secured. When the rolling of the cloth has 
been finished, tie a string rather loosely about the middle of the 
roll; or better still, use a rubber band, and number this roll No. 1. 
Then proceed with roll No. 2 in the same way. As many rolls may 
be used as are necessary to contain the com which one has to test. 
From 20 to 50 ears can be tested in each roll, depending upon the 
length.
After the rolls have been filled they should he placed in a 
bucket of water where they may remain for from 2 to 18 hours, 
depending upon the preference of the operator. At the end of this 
time pour off the water and turn the bucket up-side-down over 
the rolls —  or a common dry goods box may be used for this pur­
pose. A  couple of small pieces of wood should preferably be laid 
under the rolls and one edge of the pail should be lifted from one-
Figure 5. The Rag Doll Tester, which may he made at home for ten cen’ts. This 
■ tester is now exclusively used at the experiment station in preference to all 
others.
17
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half to one inch in order to give sufficient ventilation. Some 
have left the pail in an upright position, placing a few sticks or 
com cobs in the bottom of the pail to insure proper drainage, and 
then packing a moist, coarse cloth over the rolls to prevent ex­
cessive drying. At the end of five days the kernels should be ready 
to read.
Depending upon the arrangement of the ears, select, first, either 
roll No. 1 or the last roll filled. This cloth will be unrolled in 
front of the ears which are represented. Examine all kernels 
carefully. In all cases in which all six kernels are not strong in 
germination the ear should be thrown away.
A  few of the advantages of the Rag D oll:
1. The cheapest tester which can be made.
2. Anyone can make the tester in a few /moments’ time.
3. The least trouble to prepare and fill of any tester made.
4. Corn^  may be placed in the tester and the test read approximately as
quickly as any other tester which can either be made at home or 
purchased.
5. I f one wishes to use the ‘ ‘ water ’ ’ method, the construction of this tester
is well adapted for this. I f saturated atmosphere with moist cloth 
Contact is desired, this may be secured by leaving the rolls in the 
water only long enough to become thoroughly moistened.
6. Less mould developes in this tester than any other.
7. May be disinfected for mould most easily.
8. Very compact, and can be moved from one place to another without
difficulty.
9. All parts of the kernel, roots, shoots, etc., can be readily seen.
10. Gives an accurate test as indicated by field results.
Figure 6. The Ames Tester, now modified and manufactured by Wm. Galloway Go., 
Waterloo, Iowa.
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THE AMES
The Ames tester is no longer on the market, and in 1911 the 
tester known as ‘ ‘ The Common Sense ’ ’ was used in its place. The 
Common Sense differs from the illustration in that the sides of the 
galvanized trays are incased in wood, and no containing box is 
used, as one tray acts as a cover to the one below. One hundred 
ears may he tested in each tray, the tray containing ten strips of 
wood, each strip with ten cups containing a small amount of sand 
which is kept moist by water being drawn up by capillary attrac­
tion from the bottom of the tray. Each strip containing the ten 
compartments is removable.
After the tester has been filled it should be placed in a warm
room, with a tempera­
ture of from 70 to 80 
degrees F. After six to 
seven days the test will 
be ready to read.
STANDARD
The Standard tester 
consists of a galvanized 
cabinet holding from 
five to ten trays. The 
bottoms of the tester 
trays used in 1910 were 
formed from galvanized 
screen wire, upon which 
a blotter was placed. 
This wa^ found to be en­
tirely unsatisfactory, 
however , and in the 
1911 tester the bottoms 
were made of sheet zinc, 
so shaped as to dip to­
wards the center. The 
moisture is distributed 
by dripping from a tank 
above the * cabinet into 
the center of the upper­
most tray. .¡The capil­
lary attraction formed 
by the blotter and the 
tray bottom distributes 
the moisture to the vari­
ous parts of the tray. 
The surplus water from 
the constant drip from
Figure 7. The Standard, 1910 Model, manufac­
tured by Adams Seed Co., Decorah, Iowa.
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above passes through the opening in the center of the tray bot­
tom, and falls on the blotter of the next tray, etc. The flow of 
water can be regulated by means of a small stop-cock, so that 
there is always just, a little in excess of the amount actually 
needed. Each blotter is marked into squares which are num­
bered in order. Six kernels from each ear are placed, germ 
down on the blotter in the square marked to correspond with the 
ear number. The temperature of this tester may be controlled 
by means of the kerosene lamp, fastened below the regular cab­
inet.
THE CHATHAM
The Chatham tester consists of three self containing trays made 
with wood frames, and with heavy cloth bottoms. The cloth bot­
toms are marked in squares two inches either way. When pre­
paring the test the trays are placed in the galvanized box and 
thoroughly moistened. The kernels are then placed in the differ­
ent squares in regular order with the germ down, and are then 
covered with a moist blotter. After filling and covering the trays 
they are dipped in water, where they are allowed to remain for a 
few minutes. The water is then poured out and the trays left in 
the galvanized box in order to prevent too rapid drying.
Figure 8. The Chatham; not now on the market.
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The New Ideal seed corn tester consists of three trays filled with 
moist sand, each tray being about an inch and a half deep. The 
sand is well moistened and uniformly levelled. A spacing frame 
is then placed over the bottom tray, dividing it into one hundred 
and forty compartments. Six kernels from ear No. 1 are placed 
in compartment No. 1 and so on. They are pressed into the sand, 
germ up, and when the tray has been filled the second tray set on 
the first, and so on until all three trays are filled, when a fourth 
tray of sand is put on tup for a cover. I f  the sand is properly 
moistened before starting the test, it is not necessary to add more 
water during the test.
MANDY LEE
The Mandy Lee tester consists of a galvanized box 18x18x2 
inches and with a raised false bottom to give proper drainage. A  
piece of strong muslin cloth properly numbered is placed on the
Figure 9. The New Ideal, manufactured by Ulbrich Seed Corn Tester Co., Atlantic, 
Iowa.
NEW IDEAL
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Figure 10. The Mandy Lee, manufactured by Geo. H. Lee. Co., Omaha, Nebraska.
bottom and divided by means of a metal frame which is laid on 
the eloth and which is divided into one hundred compartments. 
The tester holds five o,f these cloths and frames, making it possible 
to test five hundred ears at one time. The kernels having been 
placed in the tester, the box is filled with water at about 90 degrees 
F., completely submerging the corn. It is then set in a fairly
Figure 11, The Eclectic, manufactured by C. G. Taylor, Sibley, Iowa.
22
Bulletin, Vol. 11 [1911], No. 135, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss135/1
327
warm place for fifteen hours. At the end of fifteen hours the 
water is removed by drainage, when the corn is then allowed to 
remain for from three to five days longer, when the test is ready 
to read.
THE ECLECTIC
‘I The Eclectic tester consists of a wooden box 20x30x6 inches, 
which has a metal bottom. This is filled with moist sand after 
which a metal framework is placed over the sand, which divides 
the box into 200 compartments. Six kernels from ear No. 1 are 
placed in compartment No. 1, pushing the kernels into the sand,
Figure 12. The Nature’s Way, manufactured by A. H. Weander, Sioux City, Iowa.
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tips down. When 200 ears have been placed in test, the kernels 
are covered with an additional inch and a half of mdist sand. 
The tester is then set in a warm room from four to five dhys, when 
the test is ready to read.
NATURE’S WAY
Small galvanized cups l ^ x l ^ x l  inch are filled with sand 
which has been thoroughly moistened. Six kernels from ear No. 1 
are pushed down into the sand in cup No. 1, and then the cup is 
fastened to the ear from which the kernels were taken and both 
are hung on a wire frame or rack. Proceed with other e^rs in the 
same manner. The sand will need to be moistened each day until 
the test is complete.
THE VALVE OF THE INDIVIDUAL EAR TEST
With all of the testers used the work of testing the Seed corn* 
was very profitable. The planting results recorded show that 
no other one farm practice on corn belt farms will give’ so great 
returns in dollars and cents as seed corn testing.
The cost per acre of testing all the seed ears used in this ex­
periment in 1910 was 35 cents and in 1911 16.3 cents. The un­
tested corn in 1910 gave a stand of 50.5 per cent and a «yield of 
55.5 bushels per acre; the ears which tested 6-0-0 in 1910 gave a 
stand of 72.3 per cent and a yield of 75.1 bushels, a gain of 21.8 
per cent in stand and 19.6 bushels in yield. In 1911, the untested 
seed gave a stand of 52 per cent and yielded 35.6 bushels per acre, 
while the ears testing 6-0-0 gave a stand of 73.9 per cent and a 
yield of 45.7 bushels, a gain of 21.6 per cent in stand and 10.1 
bushels in yield. The average stand for the two years of untested 
seed was 51.25 per cent; of the tested, 73.1 per cent; the average 
yield of the untested seed was 45.5 bushels per acre, of the test­
ed, 60.4. Therefore, testing gave an average increase of 21.85 
per cent in stand and of 14.9 bushels in yield per acre.
After deducting the cost of testing the corn, a cost relatively 
very high owing to the fact that it was necessary to throw away a 
very large per cent of the ears tested, it will be seen from table 
III that the profit from this particular field was increased for the
TABLE II
Table Comparing Stand and Yield of all Ears Planted Without Begard to 
Vitality in 1910 and 1911 and of those Ears Testing 6-0-0
All the Ears Plant- Only Those Ears Increase in Increase in
ed Testing 6-0-0 stand due to yield due to
Stand Yield Stand Yield tested seed tested seed
1910 50.5 55.5 72.3 75.1 21.8 19.6
1911 52.0 35.6 73.9 45.7 21.9 10.1
51.2 45.5 73.1 60.4 21.85 14.9
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TABLE III
Comparison of Profit Per Acre from Untested Seed and Seed Ears Testing
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1910 $12.81 $19.98 $27.04 $ .35 $7.17 $13.88 93.6
1911 12.81 18.86 24.22 . 163 6.05 11.24 85.7
* An average of cost data from ten selected Iowa farms.
** Calculated from price of corn on December 1; in 1910, 36 cents per bushel; in 
1911, 53 cents per bushel.
years 1910 and 1911,13.88 and 11.24 dollars per acre, or 93.6 and 
85.7 per cent, respectively.
While it should be remembered that these results were secured 
from testing1 high class ears, yet after making a large number of 
composite tests for farmers, we believe that they are fairly repre­
sentative of results such as might be secured in many, if not in 
most seasons, from testing much of the seed corn over the state.
These results are strongly supported by the field tests on the 
demonstration farms operated in various sections of the state 
under the direction of the extension department. In these dem­
onstrations test samples of seed com were collected from planter 
boxes or sacks in the field at planting time from fifty to sixty 
farmers in each county and planted side by side. To eliminate 
error as nearly as possible, tests of each sample were made in 
four different portions of the field and the results averaged.
On the Cerro Gordo county farm in 1909, 73 farmers’ samples 
were planted. The five best yielded 61.1 bushels per acre, while 
the five poorest yielded only 39.8 bushels; the one best yielded 
62.3 bushels, and the poorest, 29.7. The extreme differences were 
almost entirely due to difference in vitality, as shown by the 
per cent stand and germination test. The stand for the highest 
yielding row was 69.8 per cent and the germination test showed 
44 per cent strong, 48 per cent weak and 8 per cent dead; as com­
pared with a per cent stand for the lowest of 33.9 and a germina­
tion test which showed 22 per cent strong, 10 per cent weak and 
68 per cent dead.
In the same year a test of 70 samples on the Henry county farm 
gave the best five an average yield of 62.8 bushels and the lowest 
five, 34.6; the two extremes were 69.17 bushels, with 67.7 per cent 
of a stand, and 31.8 bushels with 31.8 per cent of a stand. Here 
again the difference was due almost entirely to a difference in 
vitality. Many other instances showing similar results might be 
cited.
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TABLE IV—AVERAGE OF ALL 1910 TESTS
Shotting .Classes of Ears, and Number in Each, Per Cent Stand and Yield in Bushels per Acre Secured therefrom, Also the De­
crease in Percent Stand and Yield with Decrease of Vitality as Measured by the Germination Test
Arranged in seven groups in each of which 
the number of dead kernels is uniform and 
the variation is from strong to weak.
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6 -0 -0 769 72.3 75.1
5 -1 -0 477 64.2 69.8 —  8.1 —  5.3
4 -2 -0 334 63.2 69.1 —  9 .1 —  6 .0
3 -3 -0 216 62.5 62.9 —  9 .8 — 12.2
2 -4 -0 136 60.9 67.0 — 11.4 —  8.1
1 -5 -0 60 60.4 66.0 — 11.9 —  9 .1
0 -6 -0 44 66.7 71.0 —  5.6 —  4.1
5 -0 -1 472 58.5 65.4
4 -1 -1 407 55.8 63.6 —  2 .7 —  1.8
3 -2 -1 305 55.9 62.3 —  2 .6 —  3.1
2 -3 -1 173 53.4 61.8 R 5.1 —  3 .6
1 -4 -1 78 56.9 64.7 —  1.6 —  .7
0 -5 -1 64 53.9 61.4 —  4 .6 —  4 .0
4 -0 -2 425 52.-4 58.6
3 -1 -2 361 47.9 56.2 —  4 .5 —  2 .4
2 -2 -2 255 47.5 54.1 —  4.9 —  4.5
1 -3 -2 139 42 .4 50.7 — 10.0 —  7.9
0 -4 -2 86 43.2 49.4 —  9 .2 —  9 .2
3 -0 -3 347 41.5 50.1
2 -1 -3 298 39.3 48.0 —  2 .2 —  2 .1
1 -2 -3 183 40.3 48.9 —  1.2 —  1.2
0 -3 -3 105 38.6 47.2 —  2 .9 —  2 .9
2 -0 -4 340 34.1 42.1
1 -1 -4 281 35.6 44.1 +  1 .5 +  2 .0
0 -2 -4 135 32.1 39.2 —  2 .0 —  2.9
1 -0 -5 297 27.7 39.4
0 -1 -5 221 30.4 38.3 +  2 .7 —  1.1
0 -0 -6 259 26.6 34.7
Arranged in seven groups in each _ of which 
the number of weak kernels is uniform and 
the variation is from strong to dead.
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6 -0 -0 769 72.3 75.1
5 -0 -1 472 58.5 65.4 — 13.8 —  9 .7
4 -0 -2 425 52.4 58.6 — 19.9 — 16.5
3-0 -3 347 41.5 50.1 — 30.8 — 25.0
2 -0 -4 340 34.1 42.1 — 38.2 — 33.0
1-0 -5 297 27.7 39.4 — 44.6 — 35.7
0-0 -6 259 26.6 34.7 — 45.7 — 40.4
5 -1 -0 477 64.2 69.8
4 -1 -1 407 55.8 63.6 —  8 .4 —  6.2
3 -1 -2 361 47.9 56.2 B—16.3 — 13.6
2 -1 -3 298 39.3 48.0 — 24.9 — 21.8
1 -1 -4 281 35.6 44.1 — 28.6 — 25.7
0-1 -5 221 30.4 38.3 — 33.8 — 31.5
4 -2 -0 334 63.2 69.1
3 -2 -1 305 55.9 62.3 —  7.3 —  6.8
2 -2 -2 255 47.5 54.1 — 15.7 — 15.0
1-2 -3 183 40.3 48.9 — 22.9 — 20.2
0 -2 -4 135 32.1 39.2 — 31.1 — 29.9
3 -3 -0 216 62.5 62.9
2 -3 -1 173 53.4 61.8 S  9 .1 —  1?1
1 -3 -2 139 42.4 50.7 — 20.1 — 12.2
0 -3 -3 105 38.6 47.2 — 23.9 — 15.7
2 -4 -0 136 60.9 67. a
1 -4 -1 78 56.9 64.7 —  4 .0 —  2.3
0 -4 -2 86 43.2 49 .4 — 17.7 — 17.6
1 -5 -0 60 60.4 66.0
0—5—1 64 53.9 61.4 r— 6.5 —  4 .6
0 -6 -0 44 66.7 71.0
Arranged in seven groups in which the num­
ber of strong kernels is uniform and the 
variation is from weak to dead.
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6 -0 -0 769 72.3 75.1
5 -1 -0 477 64.2 69.8
5 -0 -1 472 58.5 65.4 —  5.7 —  4 .4
4 -2 -0 334 63.2 69.1
4 -1 -1 407 55.8 63.6 —  7 .4 —  5.5
4 -0 -2 425 52.4 58.6 — 10.8 — 10.5
3 -3 -0 216 62.5 62.9
3 -2 -1 305 55.9 62.3 —  6.6 —  .6
3 -1 -2 361 47.9 56.2 — 14.6 —  6.7
3 -0 -3 347 41.5 50.1 — 21.0 — 12.8
2 -4 -0 136 60.9 67.0
2 -3 -1 173 53.4 61.8 —  7.5 —  5.2
2 -2 -2 255 47.5 54.1 — 13.4 —  2 .9
2 -1 -3 298 39.3 48.0 — 21.6 . 0
2 -0 -4 340 34.1 42.1 — 26.8 — 24.9
1-5 -0 60 60.4 66.0
1 -4 -1 78 56.9 64 .7 —  3.5 —  1.3
1 -3 -2 139 42.4 50.7 — 18.0 — 15.3
1 -2 -3 183 40.3 48.9 — 20.1 — 17.1
1-1 -4 281 35.6 44.1 — 24.8 — 21.9
1 -0 -5 297 27 .7 39.4 — 32.7 — 26.6
0-6 -0 44 66.7 71.0
0 -5 -1 64 53.9 61.4 — 12.8 —  9 .6
0 -4 -2 86 43.2. 49 .4 — 23.5 — 21.6
0 -3 -3 105 38.6 47.2 — 28.1 — 23.8
0 -2 -4 135 32.1 39.2 — 34.6 — 31.8
0-1 -5 221 30.4 38.3 — 36.3 — 32.7
0 -0 -6 . 259 26.6 34.7 — 40.1 — 36.3
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AVERAGE OF ALL TESTS
When all the ear test readings of this investigation are classi­
fied and then averaged as to per cent of stand in the field and 
yields, the results again give emphasis to the value and import­
ance of the germination test. The individual readings, numbering 
41,161, have been thus classified and averaged in three different 
tables, IV, V  and VI. In table IV  are the 7,477 individual read­
ings made in the first and second tests of 1910, in table V are 
the 16,948 individual readings made in the first series of tests in 
1911, and in table VI are 16,836 readings of the second series 
of tests of that year. These tables are worth careful study because 
they present many fundamental facts about the germination test. 
Large use will be made of the averages ;they present in discussing 
some of the principles considered later on in this bulletin.
THE AVERAGES FOR 1910
The first of these tables, table IV, is in many respects typical 
as to its averages. It will be observed in this table that there was 
an apparent tendency to read a greater number of kernels as 
either strong or dead than as weak. That may be seen in those 
classes in which the number of dead kernels is uniform, but in 
which there is an increase of weak kernels from strong. As the 
weak kernels increase in number, there is a rapid decrease in the 
number of ears represented.
A  study of all those classes in which the number of weak 
kernels is uniform shows that as the number of dead kernels in­
creases from strong, the per cent stand in the field decreases. 
This variation in vitality is followed by a decrease in stand in 
every single instance. Similarly, and without exception, there 
is a marked decrease in yield as the number of dead kernels in­
creases from strong, and as the per cent stand decreases.
From the fact that the ears which showed 6 dead kernels gave 
an average yield of 34.7 bushels per acre, it may be taken that 
some of the testers must have indicated as dead a very large num­
ber of ears which had considerable vitality. When considering 
this comparatively large yield and high per cent stand, it must be 
kept in mind that only such ears were used in this test as had 
showed some degree of vitality when tested in at least one of the 
germination testers. A  decidedly lower yield would have been 
secured from ears in this class had all 0-0-6 ears been planted. It 
is quite apparent, however, that the planting of many such ears 
(those testing 0-0-6 in each of the 20 tests), even in an experi­
mental test of this sort, would be a mere waste of land. In fact a 
tew of these ears were planted in separate plots and absolutely 
no stalks or ears were produced.
Of special importance in this table is the fact that stand and 
yield decrease relatively less for each weak kernel, where the ma-
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TABLE V—AVERAGE OF FIBST SEBIES OF TESTS IN 1911
Showing the Various Classes of Ears and the Number in Each, the Percent Stand and the Yield when Planted, with Decrease in 
Percent Stand and Yield with Decrease in Vitality as Measured by the Germination Test
Arranged in seven groups in which the ger­
mination is uniform and the variation is 
from strong to weak.
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6 -0 -0 2796 74.1 45.6
5 -1 -0 832 69.7 44.1 —  4 .4 —  1.5
4 -2 -0 476 68.3 43.6 —  5.8 —  2 .0
3 -3 -0 290 67.9 44.0 —  6.2 —  1 .6
2 -4 -0 182 61.9 39.4 — 12.2 —  6.2
1 -5 -0 109 70.8 44.6 —  3.3 —  1 .0
0 -6 -0 124 73.7 44.6 —  .4 —  1 .0
5 -0 -1 1004 66.3 42.2
4 -1 -1 603 62.9 42.5 —  3 .4 +  .33 -2 -1 359 59.6 40.7 —  6.7 —  1.5
2 -3 -1 170 57.9 39.5 —  8 .4 —  2 .71-4-1 114 56.1 37.3 — 10.2 —  4.9
0 -5 -1 112 62.2 36.7 —  4 .1 —  5 .5
4 -0 -2 763 59 >2 41.4
3 -1 -2 584 55.6 39.7 —  3 .6 —  1.7
2 -2 -2 335 52.8 37.5 —  6 .4 —  3.9
1-3-2 154 51.1 36.0 —  8.1 —  5 .4
0 -4 -2 141 53.7 37.5 —  5 .5 —  3.9
3 -0 -3 751 51.4 36.9
2 -1 -3 519 47.1 34.9 —  4.3 —  2 .0
1-2-3 280 43.5 32.2 —  7.9 —  4 .7
0 -3 -3 217 50.1 35.9 —  1.3 —  1 .0
2 -0 -4 923 41 .4 31.1
1 -1 -4 507 37.7 28.3 —  3 .7 —  2 .80 -2 -4 358 38.2 28.7 —  3 .2 —  2 .4
1 -0 -5 1157 34.5 26 .4
0 -1 -5 725 32.2 25.1 —  2 .3 —  1.3
0 -0 -6 2263 22 .4 18.7
Arranged in' seven groups in each of which 
the number of weak kernels is uniform and 
the variation is from strong to dead.
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6 -0 -0 2796 74.1 45.6
5 -0 -1 1004 66.3 42.2 —  7.8 —  3 .4
4 -0 -2 763 59.2 41.4 — 14.9 —  6.2
3 -0 -3 751 51.4 36.9 — 22.7 —  8.7
2 -0 -4 923 41 .4 31.1 — 32.7 — 14.5
1-0 -5 1157 34.5 26 .4 — 39.6 — 19.2
0-0 -6 2263 22 .4 18.7 — 51.7 — 26.9
5—1—0 832 69.7 44.1
4 -1 -1 603 62.9 42.5 —  6.8 —  1 .6
3 -1 -2 584 55.6 39.7 — 14.1 —  4 .4
2 -1 -3 519 47.1 34.9 — 22.6 —  9 .2
1 -1 -4 507 37.7 28.3 — 32.0 — 14.2
0-1 -5 725 32.2 25.1 — 37.5 — 17.4
4 -2 -0 476 68.3 43.6
3 -2 -1 359 59.6 40.7 —  8 .7 —  2 .9
2 -2 -2 335 52.8 37.5 — 15.5 —  6.1
1 -2 -3 280 43.5 32.2 — 24. 8 — 11.4
0 -2 -4 358 38.2 28.7 — 30.1 — 14.9
3 -3 -0 290 67.9 44.0
2 -3 -1 170 57.9 39.5 — 10.0 —  4 .5
1 -3 -2 154 51.1 36.0 — 16.8 —  8 .0
0 -3 -3 217 50.1 35.9 — 17.8 —  8.1
2 -4 -0 182 61.9 39.4
1 -4 -1 114 56.1 37.3 —  5 .8 —  2 .1
0 -4 -2 141 53.7 37.5 —  8 .2 —  1.9
1 -5 -0 109 70.8 44.6
0 -5 -1 112 62.2 36.7 —  8 .6 —  7.9
0 -6 -0 124 73.7 44.6
Arranged in seven groups in each of which 
the number of strong kernels is uniform 
and the variation is from weak to dead.
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6 -0 -0 2796 74.1 45.6
5 -1 -0 832 69.7 44.1
5 -0 -1 1004 66.3 42.2 —  3 .4 —  1.9
4 -2 -0 476 68.3 43.6
4 -1 -1 603 62.9 42.5 —  5 .4 —  1.1
4 -0 -2 763 59.2 41.4 —  9 .1 —  2 .2
3 -3 -0 290 67.9 44.0
3 -2 -1 359 59.6 40.7 —  8.3 —  3.3
3 -1 -2 584 55.6 39.7 — 12.3 —  4.3
3 -0 -3 751 51.4 36.9 — 16.5 —  7.1
2 -4 -0 182 61.9 39.4
2 -3 -1 170 57.9 39.5 —  4 .0 +  -12 -2 -2 335 52.8 37.5 —  9.1 —  1.9
2 -1 -3 519 47.1 34.9 — 14.8 —  4 .5
2 -0 -4 923 41.4 31.1 — 20.5 —? 8 .3
1 -5 -0 109 70.8 44.6
1 -4 -1 114 56.1 37.3 — 14.7 —  7.3
1 -3 -2 154 51.1 36.0 — 19.7 —  8 .6
1 -2 -3 280 43.5 32.2 — 27.3 — 12.4
1 -1 -4 507 37.7 28.3 — 33.1 — 16.3
1-0 -5 1157 34.5 26 .4 — 36.3 — 18.2
0 -6 -0 124 73.7 44.6
0 -5 -1 112 62.2 36.7 — 11.5 —  7.9
0 -4 -2 141 53.7 37.5 — 20.0 —  7.1
0 -3 -3 217 50.1 35.9 — 23.6 —  8 .7
0 -2 -4 358 38.2 28.7 — 35.5 — 15.9
0-1 -5 725 32.2 25.1 — 41.5 — 19.5
0 -0 -6 2263 22.4 18.7 — 51.3 — 25.9
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TABLE VI+-AVERAGE OF SECOND SERIES OF TESTS IN 1911
Showing the Various Classes of Ears and the Number in Each, the Percent Stand and the Yield when Planted in the Field, with 
Decrease in Percent Stand and Yield with Decrease in Vitality as Measured by the Germination Test
Arranged in seven groups. in each of which 
the number of dead kernels is uniform and 
the variation is from strong to weak.
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6 -0 -0 2569 73.7 45.8
5 -1 -0 590 71.0 44.6 —  2 .7 —  1.2
4—2—0 426 68.8 44.4 —  4.9 —  1 .4
3 -3 -0 227 68.5 43.1 —  5 .2 —  2 .7
2 -4 -0 186 66.3 43.4 —  7 .4 —  2 .4
1 -5 -0 88 65.3 43.7 —  8 .4 —  2 .1
0 -6 -0 66 68.3 44.9 —  5 .4 —  .9
5 -0 -1 885 »66.6 44.5
4 -1 -1 545 63.7 41.8 —  2 .9 —  2 .7
3 -2 -1 352 61.7 41.7 —  4 .9 —  2.8
2 -3 -1 179 59.7 40.1 —  6.9 —  4 .4
1 -4 -1 132 60.9 39.8 —  5 .7 —  4 .7
0 -5 -1 67 61.6 40.7 —  5.0 —  3.8
4 -0 -2 799 59.6 40.6
3 -1 -2 443 55.9 39.1 3.7 —  1.5
2 -2 -2 300 55.1 38.6 —  4.5 — 2. 0
1-3 -2 166 52.6 37.0 —  7.0 —  3.6
0 -4 -2 92 58.6 39.1 —  1.0 —  1.5
3 -0 -3 702 54.9 38.2
2 -1 -3 431 51.2 36.5 —  3.7 —  1.7
1 -2 -3 315 46.2 34.0 —  8.7 —  4.2
0 -3 -3 163 47.1 34.1 -— 7.8 —  4.1
2 -0 -4 914 44.5 33.2
1 -1 -4 479 41.3 31.0 —  3.2 —  2 .2
0 -2 -4 313 41.0 30.2 —  3.5 —  3 .0
1 -0 -5 1195 36.3 27.8
0 -1 -5 712 36.5 26.8 +  -2 —  1.0
0 -0 -6 3500 32.7 24 .4
Arranged in seven groups in each of which the 
number of weak kernels is uniform and the 
variation is from strong to dead.
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6 -0 -0 2569 73.7 45.8
5 -0 -1 885 66.6 44.5 —  7.1 —  1.3
4 -0 -2 799 59.6 40.6 — 14.1 —r 5 .2
3 -0 -3 702 54.9 38.2 — 18.8 —  7 .6
2 -0 -4 914 44.5 33.2 — 29.2 — 12 i 6
1 -0 -5 1195 36.3 27.8 — 37.4 — 18.0
0 -0 -6 3500 32.7 24.4 — 41.0 — 21.4
5-1 -0 590 71.0 44.6
4 -1 -1 545 63.7 41.8 —  7.3 —  2 .8
3 -1 -2 443 55.9 39.1 .-—15.1 B  5.5
2 -1 -3 431 51.2 36.5 — 19.8 —  8.1
1 -1 -4 479 41.3 31.0 — 29.7 — 13.6
0-1 -5 712 36.5 26.8 — 34.5 — 17.8
4 -2 -0 426 68.8 44.4
3 -2 -1 352 61.7 41.7 —  7.1 —  2 .7
2 -2 -2 300 55.1 38.6 — 13.7 .—  5 .8
1 -2 -3 315 46.2 34.0 — 22.6 — 10.4
0 -2 -4 313 41.0 30.2 — 27.8 — 14.2
3-3 -0 227 68.5 43.1
2 -3 -1 179 59.7 40.1 —  8.8 —  3.0
1 -3 -2 166 52.6 37.0 ,— 15.9 —  6.1
0 -3 -3 163 47.1 34.1 — 21.4 —  9 .0
2 -4 -0 186 66.3 43.4
1 -4 -1 i32 60.9 39.8 —  5 .4 —  3 .6
0 -4 -2 92 58.6 39.1 —  7.7 —  4.3
1 -5 -0 88 65.3 43.7
0 -5 -1 67 61.6 40.7 —  3.7 —  3.0
0 -6 -0 66 68.3 44.9
Arranged in seven groups in each of which 
the number of strong kernels is uniform 
and the variation is from weak to dead.
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6 -0 -0 2569 73.7 45.8
5 -1 -0 590 71.0 44.6
5 -0 -1 885 66.6 44.5 —  4 .4 —  .1
4 -2 -0 426 68.8 ¿ 4 .4
4 -1 -1 545 63.7 41.8 —  5.1 —  2 .6
4 -0 -2 799 59.6 40.6 —  9.2 —  3.8
3-45—0 227 68.5 43.1
3 -2 -1 352 61.7 41.7 —  6.8 —  1 .4
3-1-2 443 55.9 39.1 — 12.6 —  4 .0
3 -0 -3 702 54.9 38.2 — 13.6 —  4.9
2 -4 -0 186 66.3 43.4
2 -3 -1 179 59.7 40.1 —  6.6 —  3.3
2 -2 -2 300 55.1 38.6 — 11.2 —  4 .8
2 -1 -3 431 51.2 36.5 — 15.1 —  6.9
2 -0 -4 914 44.5 33.2 — 21.8 — 10.2
1-5 -0 88 65.3 43.7
1-4-1 132 60.9 39.8 —  4 .4 —  3.9
1 -3 -2 166 52.6 37.0 — 12.7 —  6.7
1-2-3 315 46.2 34.0 — 19.1 —  9 .7
1 -1 -4 479 41.3 31.0 — 24.0 — 12.7
1-0 -5 1195 36.3 27.8 — 29.0 — 15.9
0 -6 -0 66 68.3 44.9
0 -5 -1 67 61.6 40.7 —  6.7 —  4 .2
0 -4 -2 92 58.6 39.1 —  9 .7 — 1 5.8
0-3-3 163 47.1 34.1 — 21.2 — 10.8
0 -2 -4 313 41.0 30.2 — 27.3 — 14.7
0-1 -5 712 36.5 26.8 — 31.8 — 18.1
0-0 -6 3500 32.7 24 .4 — 35.6 — 20.5
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jority of the kernels are read as weak. This point is given special 
consideration in discussing the “ weak kernel.”
THE AVERAGE OF THE FIRST SERIES OF TESTS IN 1911
In table V are arranged the averages of all the ear test read­
ings made in the first series of tests with thirteen testers in 1911. 
In all, 16,484 individual ear test readings are recorded. In some 
classes, such as the 6-0-0 class and .the 0:0-6 class, there are aver­
ages of over 2,000 readings and in no classes are there less 
than 100.
These readings, as well as those in the second test in 1911, 
strengthen and substantiate the tests of 1910. Greater regularity 
will be observed in the per cents stand than in the yields of this 
year’s work as compared with those of 1910, since the season of 
1911 was so much less favorable during that part of the summer 
when the ears were forming.
THE AVERAGES OF THE SECOND SERIES OF TESTS IN 1911
Table VI presents the averages of all the individual ear 
readings made in the second series of tests in 1911. The class 
0-0-6 in this second series contains 3,500 readings and the 6-0-0 
class 2,569. In this series of tests, some 1,836 individual ear 
readings are considered.
THE EFFICIENCY OF DIFFERENT TESTING METHODS
COMPARED
When the corn grown from the ears selected by the testers in 
1910 and 1911 was harvested, differences in testing efficiency be­
gan to appear in the differences in yield. They were not very 
great, however, and in general it may be said that the yields for 
most of the methods of testing average very closely together. In 
1911, the range in yield of the 6-0-0 ears from all testers was from 
44.2 to 46.5 bushels per acre, and the average range for the two 
years was from 50.9 to 54.8 bushels. The complete planting re­
sults, as shown in tables Y II and VIII, indicate that almost any 
method, if used with proper care and judgment, will give fairly 
satisfactory results so far as the yield secured is concerned. The 
results also indicate that home-made testers may be used as effec­
tively as testers bought on the market.
In table VII are given the yields secured by planting the ears 
testing 6-0-0, both in 1910, when the author read the tests, and in 
1911, when they were read by three different persons. While there 
is some variation in the number of ears selected by any one tester 
in the different tests, yet, considering all the factors involved, the 
results are remarkably uniform. For instance, in every series of 
readings the Chatham and New Ideal have both been among the
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TABLE VII
Showing the Average Per Cent Stand and Yield in the Field of those Ears Bead as 6-0-0 as Tested by Each Tester, Each Beading
in Each Series being Considered a Unit
1st Beading 2d Beading 1st Beading 1st Beading 1st Beading 2d Beading 2d Beading 2d Beading
1910 1910 1911— No. 1 1911— No. 2 1911— No. 3 1911— No. 1 1911— No. 2 1911— No. 3
Name of 
Tester Xfl
dd 2 0Q
dd d | dd d xn di d BQ dd T3 G& d xn pdd ■d xn dd d
cS fta
13
c3 O) ft C$ CL) fto3
3
c6 ft c$ SBI 2h ft oS ftc3
W
a a> ftc$
w
m CL)
w t* OQ H m m I* H H jh DQ QQ m Ì*d d d d m d d d> > © > > o > > o > > d w > d > > o > > d > >A « i A <1 « ! A <1 < ! A S B A A ■ A <1 A <Ì
Sawdust Box 47 72.6 74.1 29 70.4 75.6 111 75.4 45.9 134 74.2 45.5 106 73.9
.
45.4 108 1, S75.1145.6 140 73.6
l
45.4
1
67 76.9 45.8
Holden’s Ideal 
1910 ,
Holden’s Ideal
12 74.4 79.2 8 65.9 71.1 57 76.3 46.6 81 77.9 46.1 22 81.0 48.0 66 75.6 44.3| [ 86 76.5 4 5 .4| ! 9 67.3 42.7
1911
Holden’s Cabi-
17 77.7 41.7 71 75.1 45.1 9 80.4 42.0 75 76.8 46.9 95 74.4 46.1 17 75,-9 44.2
net* 16 80.5 50.4 38 73.9 44.4 11 79.9 46.2 31 75.4 46.0 24 79.1 46.2 10 67.6 43.0
Standard 
Bag Dol’l, 12
17 59.2 65.3 32 71.0 75.3 60 72.0 45.8 107 72.6 47.2 50 73.1 45.1 79 74.7 46.0 108 73.5 46.2 51 76.0 44.7
hours** 52 70.8 74.4 59 73.7 79.2 40 74.1 43.0 32 73.8 44.8 17 72.3 43.5 77 76.0 46.6 76 74.3 46.0 61 72.8 45.4
Mandy Lee 
Common
34 73.5 79.6 29 70.7 78.6 90 74.4 46.0 72 75.5 46.0 36 78.0 43.0 88 75.7 46.8 87 72.7 45.0 40 76.4 47.8
Sense*** 24 74.9 80.0 17 80.0 83.6 102 76.5 46.5 123 74.0 45.0 9 80.4 57 .1 92 72.0 45.9 23 68.4 43.3 2 67.0 37.0
Chatham 170 68.9 72.6 68 84.3 89.5 119 73.7 45.5 136 72.2 45.0 103 72.9 45.3 100 69.8 44.8 47 74.5 46.9 79 72.7 45.5
New Ideal 72 70.2 76.0 58 74.4 74.7 117 74.8 44.7 125 74.8 45.2 117 75.4 45.3 121 74.6 46.0 128 73.8 46.3 112 74.8 45.4
Eclectic 33 76.0 77.6 44 74.6 78.1 78 72.8 47.0 89 71.5 46.2 65 72.6 46.3 42 72.9 45.6 50 76.8 47.1 39 75.2 46.9
Nature’s Way 
Bag Doll 11763.0 65.3 47 75.2 76.5 49 70.5 44.8 62 69.9 47.0 40 68.9 42.4 42 67.8 44.8 52 62.5 41.6 28 69.2 44.8
2 hours |1 1 I 11112 7 4 .3|46.2 101 73.9 45.3 72 72.2 45.9 83 69.0 44.0 91 68.5 43.9 43 72.3 46.4
* After the tests had been completed it became apparent that the thermometer sent us with this machine was far from accurate. This 
may, in part, account for the extremely small number of ears read as six strong with this tester.
** In 1910 the Bag Doll was soaked eight hours.
*** The Ames was used in 1910.
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SUMMARY OF TABLE VII
Showing the Aggregate Planting Results of the 6-0-0 Ears Selected by the
Different Testers
Name
of
Testers
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Sawdust Box 76 666 742 71.5 74.8 74.0 74.8 45.6 52.9
Holden’s Ideal ’ 10 20 321 341 70.1 75.7 74.3 75.1 45.5 52.9
Holden’s Ideal ’ l l 284 76.3 44.3
Holden’s Cabinet* 130* 76.0 46.0
Standard 49 455 504 65.1 73.6 71.5 70.3 45.8 51.9
Rag Doll 12 hr.** 111 303 414 72.2 73.8 73.4 76.8 44.8 52.8
Mandy Lee 63 413 476 72.1 75.4 74.7 79.1 45.7 54.1
Common Sense*** 41 351 392 77.4 73.0 74.1 81.8 45.8 54.8
Chatham 138 584 722 76.6 72.6 73.6 81.0 45.5 54.3
New Ideal 130 720 850 72.3 74.7 74.1 75.3 45 .4 52.9
Eclectic 77 363 440 75.3 73.6 74.0 77.8 46.5 54.3
Nature’s Way 64 273 337 69.1 68.1 68.3 70.9 44.2 50.9
Rag Doll 2 hr. 502 71.7 45.2
*  1
** /-See footnotes at bottom of table on preceding page. * * *  J
highest three testers in efficiency, save once. The Rag Doll, when 
soaked for two and for eight hours, and the Sawdust Box, also 
averaged high throughout the series.
The highest average yield for the two years was secured from 
the ears testing 6-0-0 in the four testers, Mandy Lee, Common 
Sense, Chatham, and Eclectic. Of the four testers which select­
ed the highest yielding ears so regularly, the Mandy Lee employs 
the water method, the Common Sense and Chatham the blotter 
method, and the Eclectic the sand method.
HOME MADE VERSUS MANUFACTURED TESTERS
To find out the relative efficiency of home-made and manu­
factured testers, comparison may well he made between the yields 
secured from ears tested in the Sawdust Box and the Standard, 
and between the Rag Doll and Holden’s Ideal. The first two rep­
resent the blotter method and the latter two the water method, 
while all are well known.
In the first comparison, the tables show that the use of the very 
simple and inexpensive Sawdust Box has resulted in the selection 
of seed ears which have slightly outyielded the ears selected by the 
expensive manufactured Standard. In the second comparison, 
between the Rag Doll and Holden’s Ideal, the table shows a dif­
ference of but 0.1 bushel per acre in an average of the results for 
the two years. Comparing the two testers which have very prob­
ably been used more commonly in Iowa than any others, the 
Sawdust Box and Holden’s Ideal, it is found that they gave 
identically the same yield. The Eclectic, which ranks as one of 
the four testers whose use gave the highest yields in the field, con-
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T A B L E  V I I I
Showing the A verage B er Cent Stand and Y ield  Secured in the F ield  W hen A ll Ears which Showed no B ead  K ern els  a s  T ested in 
Each Tester, were Planted, and when the Beading o f  Each Person in Each Series o f  T ests is Considered a Unit
NameofTesters
1stNo. Reading 1—1911 1st Reading No. 2 1st Reading No. 3 2d Reading No. 1 2d Reading No. 2 2d Reading No. 3
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Sawdust Box........ 18769.744.4 17470.944.7 17371.745.2 17670.144.0 17670.944.4 15374.844.9 1039 71.3 44.6
Holden’s Ideal ’10.... 11272.944.4 11074.545.3 10175.545.9 13672.844.7 12474.145.4 10572.244.2 683 73.6 44.9
Holden’s Ideal ’ll.... 13770.743.5 14770.543.3 13171.444.0 13072.945.7 12073.346.2 10971.544.3 774 71.7 44.5
Holden’s Cabinet..... 6873.844.0 7274.645.0 6673.544.1 5474.346.0 3678.246.0 3573.344.1 331 74.6 44.8
Standard ........... 14269.244.6 14071.445.8 14070.244.6 15371.144.9 14071.745.3 12772.945.6 842 71.0 45.1
Rag Doll, 12 hours... 8773.844.5 7773.245.3 7474.044.8 11074.245.5 10574.245.4 10174.045.8 554 73.9 45.2
Mandy Lee.......... 15071.344.9 10972.244.7 11873.445.3 13574.346.0 11672.244.6 9873.745.3 726 72.8 45.1
Common Sense....... 16272.244.7 15272.145.1 14972.344.9 15971.245.2 9071.444.9 10369.844.3 815 71.5 44.8
Chatham ........... 16070.744.6 16070.244.3 14671.444.4 11069.944.6 5574.446.8 9871.945.2 729 71.4 44.9
New Ideal........... 16471.844.1 15872.144.6 16172.044.4 17670.344.5 15971.145.4 15472.245.1 972 71.5 44.6
Eclectic .......... .. 9772.446.0 9572.446.2 9072.145.2 5674.345.6 5076.847.1 4576.146.3 433 74.0 46.0
Nature’s Way.'...... 6969.043.8 6769.143.5 6769.543.5 5067.944.6 5262.541.6 4767.844.8 352 67.6 43.6
Rag Doll, 2 hours.... 13373.845.8 12972.945.8 13473.3 45.4 10967.444.2 10468.444.2 9669.044.4 705 70.8 44.9
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T A B L E  I X
Showing the A verage Decrease in Stand and Y ield  fo r  Each Increase in One Dead K ernel as D eterm ined b y  Each o f  the Three
Persons Beading the T ests
1st Test 
1910
2d Test 
1910
1st Test 
1911
1st Test 
1911
1st Test 
1911
2d Test 
1911
2d Test 
1911
2d Test 
1911
Average 
1910 & ’ l l
Average
1911
Name of Tester Read by 
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Sawdust B ox............... Il 1K 1 I 7  61■  ! li I, m i1 4.9| 11.2 5 .4 jl0 .4 10.5 11.4 11.0 10.71 4.8 5 .5 4 .1
Holden’s Ideal ’ 10. . . 7 .7 7.9 7 .6 7.3 8.1 2 .9 8.9 3 .4 9 .2 3 .7 1 8.9 3 .4 8.9 3 .6 6.8 3 .0 8.2 4 .4 8 .4 3.3
Holden’s Ideal ’ l l . . . 8 .1 4.5 8.1 3 .0 7.9 3 .0 8 .7 4 .0 7.9 3 .7 6.9 2.3 7 .9 3 .4
5.1 1.9 4 .0 5 .61.3 5 .6 1.8 1 .8
Standard .................... 8 Ï 7 5 7 8 d 3.9 8.5 3 .9 9.3 4 .4 9 .0 3.9 8 .48 .9 r; 8 .4 4 .6i 4 .1
Rag Doll, 12 hr......... 5 .5 .4.6 8 .0 6.8 6.9 2.3 6 .4 2 .6 6 .4 2 .3 8.5 3 .4 8.0 3.1 7 .4 3 .1 7.1 3 .5 7.2 2 .8
Mandy Lee............ : . . 7 .6 7.1 5.8 5 .5 8.5 3 .9 7 .5 3 .1 8 .7 3 .7 10.0 4 .1 7.3 2 .9 7.7 3.6 7.8 4 .5 8.3 3.9
Common Sense............. 8 .4 7 1 9.1 9 .8 10.1 I 9.3 2 .9 5.9 2 .7 8 .6 4 .7 7.0 3 .8
Chatham ..................... 5 .0 6 2 8 .0 9 .0 r- n 6.9 4 .43.3 3.1 7.3 7 .6 3 .4
8 .6 7 7 9 .4 10.9 10.4 10.0 9 .6 10.3 10.8 10.3lu .y 4 .6 4.4; 5 .3 4 .6
E clectic ........................ 5 .2 2 .2 11.2 6 .0 6.1 7.02 .5 3.2 . 1 7.5 2 .7 7.3 2 .4
Nature’s W ay........... .. 5 .1 3 .4 7 2 6.9 1.9 2 .9 1.8 4 .1 2 .6 3 .4 1 .8
9.2 9 .0 9.2 3 .9 5 .2| _ 5.1 2 .1 7 .2 3 .1
Average ................... 7 .6 5.9)
!
8.3 8 .8 3.9
|
8.8
■
3.8 7.9 7.0 8 .0
-- - -
' 2 .8 4 .2 7.6 3.2
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sists primarily of a conveniently shaped box filled with moist sand 
in which the kernels are imbedded, a device such as can be made 
at home with the greatest ease.
While it is important to consider the yields secured by using 
the various testers, there are two other very important factors 
which should not be overlooked.
The first has to do with the per cent of seed ears saved from 
those tested for germination. I f  one tester selects twice as many 
ears valuable for seed corn as some other tester, and their planting 
gives just as large a yield per acre as the smaller number of ears 
selected with the second tester, then it must mean that in using 
the second tester a very large amount of valuable seed corn is 
being needlessly thrown aw'ay. The second factor, other than 
yield, is the ease or convenience of making the test. Lack of con­
venience is a weakness of some of the home-made apparatus, al­
though it has been largely overcome in other home-made devices. 
At least one of the manufactured testers has been taken off the 
market because of its inconvenient arrangement, notwithstanding 
that its use resulted in securing very large yields when the ears 
were planted in the field. Testers in which the kernels can be 
dropped into a cup or compartment without the necessity of plac­
ing each one, have a great advantage over others; so, also, do 
testers whose temperature can be controlled by the use of an 
oil lamp.
In table V III are given the number of ears read by each of three 
persons as having no dead kernels and the planting results there­
from in per cent stand and yield.
This table is of value because it has a bearing on the claim made 
that the term “ weak kernel”  is of doubtful value because it has 
no fixed standard, and also because a large number of ears might 
be termed weak under certain conditions which in reality should 
be termed strong. There was a wide range in the number of ears 
read by the three persons as having no dead kernels, owing to the 
fact that a certain class of kernels has been termed weak by one 
person, and dead by another.
In this table, as when only the 6-0-0 class of ears was considered, 
the ears selected with the testers Mandy Lee and Eclectic are 
among the four highest yielders. The Common Sense and Chat­
ham have been surpassed in this case by the Standard and Rag 
Doll.
The uniformity of the conditions presented for germination is 
perhaps best shown in table IX , in which the average decrease in 
stand and in yield for each increase of one dead kernel is deter­
mined. Those testers have most uniformly given the truest read-
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Sawdust 1 
Box 2- 
3
Holden's L 
Ideal '10 3
Holdens 2 
Ideal'll %
Holden's * 
Cabinet |
Standard Z  
3
l
RaqOoll Hk.z 
3
Handy lee ^  
3
Common  ^
Sense ^
/
Chatham z 
3 
/
New Ideal 2 
3
I  /
Electric *
Nature's ~ 
Way |
/
Rd(jfDol/lhn 2
Figure 13. Graphic presentation of number of seed ears read 6 strong in each tester 
by each of three persons; also stand and yield of these ears when planted.
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ing of dead kernels in which the average decrease in stand for 
each increase of one dead kernel has been greatest.
TEE RELATIVE SPEED, EXPENSE AND CONVENIENCE
OF TESTERS
While we are primarily interested in the efficiency of a tester 
for regularly determining the best seed corn, we cannot consider 
this feature to the exclusion of all others, in comparing the var­
ious methods of testing. While two or more methods may be 
equally accurate, one may be cheaper, more convenient, or more 
speedy in its action than the other. In these tests, therefore, the 
following features have been considered in addition to those al­
ready mentioned, as of most importance.
1. Time required to prepare the tester to receive the com.
2. Time required in placing the kernels in the tester.
3. Attention required by the tester after the test is begun.
4. Time required to read the test.
5. Possibility of seeing all parts of the roots and shoot as an 
aid in determining relative vigor.
6. Amount of corn which may be tested at one time.
7. Comparative cost of tester.
8. Durability of testers.
9. Compactness and lightness in moving machine from one 
place to another.
1-4 —  Time Required. The first four of these factors can best 
be considered by referring to table X , in which have been tabu­
lated the actual time required for the different steps in testing.
5. Possibility of Seeing all Parts of Roots and Shoot. The 
testers which show to the greatest advantage all the portions of 
the germinating kernel are the Sawdust Box, Standard, Rag Doll, 
Chatham and New Ideal.
In the Mandy Lee and Holden’s Ideal, where the kernels are 
placed indiscriminately in the cups, the roots are likely to be en­
tangled more or less so that it is not so easy to determine to which 
kernels the good roots belong. This is perhaps particularly true 
of the Mandy Lee in which the squares for each ear are compara­
tively small and each set of kernels is covered by a cloth which 
prevents the shoots from growing erect.
In the Eclectic and Nature’s Way, two testers in which the 
manufacturers have attempted to present most nearly field con­
ditions, only that portion of the shoot above the soil can be seen.
6. Capacity of the Testers. There is quite a marked difference 
in the capacity of the testers, and particularly as related to com-
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T A B L E  X
Showing the N um ber o f  M m u tes Required and Cost o f  Testing by Various 
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1. Sawdust Box 11.29. 5 2 9 .5*|Its
1
191 L 22 11.3
■ 1 
9.2|
\,
81.5 79 7¡|127.0 26.5
2. Holden’s Ideal 29.5 29.5 7 6 4 4 15.5 7.5 56 47 18.7 15.6
3. Standard 29.5 29.5 1.75 1 19 20 11.5 8 .9 61.7 59.4 20.5 19.8
4. Raff Doll 29.5 29.5 7 7 7 4 16.1 9.3 59.6 49.8 19.8 16.6
5. Mandy Lee 29.5 29.5 3 6 5 5 16.2 9 .7 53.7 50.2; 17.9 16.7
6. Common Sensé 29.5 29.5 1 3 3 4 16.4 7.8 49.9 44.3 16.6 14.7
7. Chatham 29.5 29.5 2
I 7
20 23 . 117.5 8 .7 1 69.0 ,;.68.7 123.0 22.7
8. New Ideal 29.5 29.5 14 10 26 26 1 2 9.8 81.5 75.3 27.1 25.1
9. Eclectic 29.5 29.5 12 12 7 7 8.2 6.3 56.7 54.8 18.9 18.2
10. Nature’ s Way 29.5 29.5 76 62 40 22* 8.2 5.2 153.7 118.7 51.2 39.5
* In 1910 each kernel was placed in sand, tip down, while in 1911 the kernels 
were placed without reference to position.
T A B L E  X I
Showimg the Cost o f  Getting Out Enough Seed Ears Testing 6-0-0 W hen the 
D ifferent Testers W ere Used to Plant One A cre
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1. Sawdust Box 1910 27. 10.2 2 .6 31.2 21.6
1911 26 .5 25.6 1 .0 12 ;2. Holden’s Ideal 1910 18.7 2 .7 6.9 82.8 50.4
1911 15.6 10.3 1.5 18.3. Standard 1910 20.5 6.6 3.1 37.2 25.21911 19.8 17.5 1.1 13.24. Rag Doll 1910 19.8 14.0 1 .4 16.8 14.4
1911 16.6 15.2 1 .0 12.5. Mandy Lee 1910 17.9 8 .5 2-.0 24 ¡0 18.
1911 16.7 15.9 1 .0 12.6. Common Sense 1910 16.6 5 .5 3.02 36.0 24.
1911 14.7 13.5 1.0 12.7. Chatham 1910 23. 18.6 1 .2 14.4 13.21911 22.7 22.5 1.0 12.8. New Ideal 1910 27.1 17.5 1.5 16.8 24.4“ 1911 25.1 27.7 1 .0 12.9. Eclectic 1910 18.9 10.4 1 .7 20.4 18.
1911 18.2 14. 1.3 15.6
10. Nature’s Way 1910 51.2 8 .6 5.9 70.8 57.6
1911 39,5 10.5 3.7 44.4
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pactness. For instance, it takes a fairly large Sawdust Box to 
hold 200 ears, while a very small tester, like the Mandy Lee or 
Rag Doll, will hold 500 ears.
Perhaps the best idea of capacity and compactness may be ob­
tained by referring to the photographs in the first part of this 
bulletin. Only the number of ears which may be tested in each 
tester will be given here.
Name of Tester Capacity in No.
of Ears
SAWDUST BOX............................................................................. 25 200
HOLDEN’S IDEAL................... ............................. ...............250 to 800
Four styles of testers, larger sizes with artificial heat.
STANDARD . .......... .........................................., . . . . . . .  .400 to 1680
Artificial heating device with all testers.
RAG DOLL......... ..... .................................. ......................  30 to 70
Any number of ears may be tested by this method de­
pending upon the number of rolls employed.
MANDY LEE................................. ........ ............................500
100 ears on each of five trays. Only one or more of these 
may be used as desired.
AMES ....................... ...................... .................................... 200
100 ears to each tray. This tester is not on the market, 
but the same principles are employed with possibly some 
improvements in the Common Sense Tester. In this 
there are 100 cups per tray and any number of trays
may be employed.
CHATHAM....................................................   128
3 self containing trays.
NEW IDEAL.......................................................   420
3 trays each holding 140 ears.
ECLECTIC ...........................................       .200
NATURE’S W AY....................... I .......................... ......... ....... 160 to 320
7. Cost of the Testers. When considering the original cost 
of a tester, capacity and durability must also be kept in mind. 
It will be observed by referring to table X II that there is a very 
wide range in the cost, as some testers can be made at home for 
as little as 10c, while others cost as much as $90.00.
T A B L E  X I I
Showing the Cost o f  the Various Testers in D ifferent Sizes
- TESTER COST
1. Sawdust B ox.. .............................................................. $ $ .80
5.00 to 30.00 
20.00 to 90.00
.10
3.00 to 7.50
2.00 up
6.00 
, 6.50 
i5„,00
12.50 to 25.00
2. Holden’s Ideal—depending upon capacity.................
3. Standard—depending upon capacity............. .
4. Rag D oll..................................................................... .
5. Mandy Lee— depending upon capacity.......................
6. Ames—depending upon capacity...................................
7. Chatham.................................................................
9. Eclectic . .. ............................................... ............ ..
10. Nature’s Way-—depending upon capacity.................
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8. Durability. Those tester with the greatest cost are in al­
most every case durable machines. For example, the Standard 
and Holden’s Ideal, made as they are almost entirely of galvanized 
material, are practically indestructible. This is also true of the 
Mandy Lee, with the exception of small cloths which need to be 
replaced occasionally. The Ames or Common Sense, made almost 
entirely of wood, will no doubt, last a good many years, but the 
alternate wetting and drying will probably in time have a ten­
dency to warp and split the pieces.
9. Compactness and Lightness. It is sometimes very desir­
able to he able to move the testers from one place to another, 
either in filling them or in maintaining the proper temperature. 
Those testers made with soil or wet sawdust are necessarily heavy 
and inconvenient to handle. While the size of the Standard 
makes it difficult to move about, it is made up of several trays and 
has artificial heat so that there should really be no occasion for 
its shifting. This is also true of the larger sizes of Holden’s Ideal. 
The other testers, the Rag Doll, Mandy Lee, Ames and Chatham, 
are very compact in construction and can be very easily carried 
from one place to another as desired.
A COMPARISON OF THE “ W ATER,”  TEE “ BLOTTER”  
AND THE “ SAND”  METHODS
The type of tester used is apparently not of great importance 
since practically the same yield was secured in the field from the 
ears read as 6 strong, whether using the “ water,”  the “ blotter”  
or the “ sand”  method of testing.
The main advantages claimed for the “ water”  method are 
these :
First, it is claimed th^t all kernels treated in this way absorb 
enough water before they are placed under proper conditions for 
germination so that those which are hard and horny will germinate 
as quickly and as vigorously as the more starchy kernels. It is 
assumed that this makes for a more accurate and uniform test, 
and that those ears with the more horny kernels will not be dis­
carded as they supposedly would be if tested with the “ blotter”  
method.
Second, it is claimed that the soaking of the kernels for several 
hours makes a “ hard”  test, so that all ears in which there is a 
tendency to weakness will be at once discarded and only those ears 
saved which have the greatest amount of true vitality. Enormous 
increases have been claimed in certain quarters for ears tested 
with the “ water”  method, over those tested in the ordinary way. 
These comparisons, however, have been between corn grown in
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different fields by different men, possibly with a different variety 
and with a different preparation of the seed bed, cultivation, etc. 
A comparison of this sort, even if  made without prejudice, is of 
little or no value.
Those who have opposed the ‘ c water ’ ’ method have in most cases 
based their opposition on the fact that this method seems to be 
most unnatural, and that therefore it may cause the operator to 
select ears as especially strong which in reality are most unfit for 
conditions found in the field. Others have objected on the ground 
that sometimes it kills a great many of the kernels, causing ears 
to be discarded which are in reality as good as those retained for 
seed.
Objection has been made to the 1 ‘ blotter”  methods because they 
present conditions for germination very much more favorable than 
will in most cases be found in the field. Therefore, it is claimed, 
they do not give a true indication of the vitality of the ears under 
field conditions. The “ blotter”  method has been upheld as giv­
ing the truest comparison of actual vitality. While it may not 
give as high a germination in the field, the comparative vitality 
will be indicated.
Devices which employ sand or soil have been offered as testers 
which present conditions most nearly identical with those in the 
field, and which therefore give the truest indication of the action 
of the seed under field conditions. The main objection to these 
testers has been their weight in handling and the fact that they 
are more or less mussy in the house where the testing must usually 
be done.
AVERAGE RESULTS SHOW SMALL DIFFERENCES
To determine the merits of these claims, comparison was made 
of the average results of several testers of each class. As repre­
senting the “ blotter”  method, an average was made of the stands 
and yields of the Sawdust. Box, Standard, Common Sense, Rag 
Doll two hour soak, and Chatham; as representing the “ sand”  or 
soil method, the New Ideal, Eclectic, and Nature’s W ay; and as 
representing the “ water”  method, Holden’s Ideal,' Rag Doll 
twelve hour soak, and Mandy Lee.
Comparing the averages of these three general methods, it will 
be seen in table X III that in 1910 there was a difference of less 
than one bushel between the water methods, which gave a yield of 
77.0 bushels per acre, and the blotter methods, 76.9 bushels. In 
1911 the water methods gave a yield of 45.8 bushels and the 
blotter methods, 45.6 bushels. The sand methods gave a slightly 
lower yield than the other two in 1910, though the difference in 
1911 was less than one bushel; in 1910 it was 2.4 bushels, owing to 
the markedly low yield of the Nature’s Way.
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T A B L E  X I I I
Showing the N um ber o f  Ears Bead 6-0-0 b y  Three B iffèrent M ethods and also 
the Percent Stand and Y ield  in Bushels P er  A cre from  These Ears
1910 1911
Name No. Per Yield Name No. Per Yield
of Seed Cent bu.per of Seed Cent bu.per
Tester. Ears| Stand Acre Tester Ears Stand Aere
BLOTTER METHOD
Sawdust Box 76 71.5 74.8 Sawdust Box 666. 74.8 1 45.6
Standard 49 65.1 70.3 Standard 455. 73.6 45.8
Chatham 138 76.6 81. Chatham 584. 72.6 45.5
Common Sense 41 77.4 81.8 Common Sense 351. 73. 45.8
Rag Doll 2 hr. 502. 71.7 45.2
Averages 76 72.6 76.9 511.6 73.1 45.6
SAND METHOD
New Ideal 130 72.3 75.3 New Ideal 720. 74.7 45.4
Eclectic 77 75.3 77.8 Eclectic 363. 73.6 46.5
Nature’s Way 64 69.1 70.9 Nature’s Way 273. 68.1 44.2
, Averages 90.3 72.2 74.6 452.0 72.1 45.2
WATER METHOD
Holden’s Ideal ’10 20 70.1 75.1 |Holden’s Ideal ’10 321. 75.7 45.5
Mandy Lee 63 •72.1 79.1 Holden’s Ideal ’ l l 284. 76.3 44.3
Rag Doll 8 hr 111 72.2 76.8 ¡Holden’s Cabinet 1130. 76. 46.
1 Mandy Lee ' 413. 75.4 45.7
|Ray Doll 12 hr. 303. 73.8 44.8
Averages 64.6 71.4 77. iiBiiiiäftffiHBiM 290.2 75.4 45.2
The table also shows that a smaller number of 6-0-0 ears was 
selected by the water method than the others. The average for 
the water method testers was 290.2 ears, as against 511.2 and 452. 
for the blotter and sand methods, respectively.
The figures in table X III show a very wide variation in the 
number of ears selected by the testers using the water method. 
In 1910 the number ranged from 20 to 111, and in 1911 from 130 
to 413, indicating that possibly other factors aside from'the time 
of soaking the kernels in water, largely influenced the number of 
kernels, strong, weak and dead. To eliminate such other possible 
factors and find out the effect of soaking alone, .250 ears were 
tested three times with the Rag Doll tester. In the first case the 
rolls with the kernels were in the water only two hours, when 
they were removed and placed at once under proper conditions 
for germination. In the second case they were left in the water 
for thirty-two hours, and in the third for 128 hours. In 1910 
the kernels were allowed to germinate in the Rag Doll rolls, 
while in 1911 they were transferred to the sawdust box.
The results of this test, set forth in table X l’V, indicate that 
there are no great differences between soaking two hours and 
thirty-two hours. In 1911 an average of 70 ears testing 6-0-0 was
42
Bulletin, Vol. 11 [1911], No. 135, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss135/1
347
T A B L E  X I V
Showing the Percent Stand and Y ield  in Bushels per A cre Secured in the F ield  
from  Ears Selected as Testing 6-0-0, when the K ernels to he T ested  
fo r  Germination had been Imrnersed in W ater fo r  Two Bl o w s ;  
fo r  Thirty-tw o H ours and fo r  One H undred T w enty-eight H ours
Characteristics Observed in 
Reading the Test
2 Hr. Soak 32 Hr. Soak 128 Hr. Soak
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Shoot Sprout ....................... 51 70.8 44.2 66 73.9 44.9 11 66.5 40.5
Root Sprout ......................... 81 70.8 44.2 97 75.2 46.4 10 68.8 40.2
Reeding Roots ...................... 79 71.1 44.4 67 76.0 46.4 8 65.8 36.2
Average 1911 ....................... 70 70.9 44.3 76.6 75.0 45.9 9.7 67.0 38.9
Average 1910........................ 33 75.2 75.3 22.0 71.7 77.2 1.0 68.2 77.0
Average 1910-11................... 51.5 73.0 59.8 49.3 73.3 61.5 5.3 67.6 57.9
selected with the two hours’ soaking and 76.6 ears with the thirty- 
two hours’ soaking; the per cent stand increased from 70.9 to 75 
per cent and the yield from 44.3 to 45.9 bushels. In 1910 the 
average number of ears selected after two hours ’ soaking was 33, 
after thirty-two hours, 22; the per cent stand was 75.2 after the 
two hour soak and 71.7 after the thirty-two hour, while the yield 
increased from 75.3 to 77.2 bushels. These differences as between 
two hours and thirty-two hours soaking are not marked enough to 
justify any radical claims for or against the water method.
Very great differences are found when the results of 128 hour 
soaking are compared with those of two and thirty-two hour soak- 
ings. In every instance a much smaller number of 6-0-0 ears was 
selected after 128 hours soaking and the per cent stand and the 
yield were much reduced. The average number of 6-0-0 ears se­
lected in 1910 and 1911 after 128 hours soaking was only 5.3, as 
against 51.5 for two hours and 49.3 for thirty-two hours. Those 
ears selected after this long soaking gave only an average of 67.6 
per cent stand for the two years and 57.9 yield. This decrease 
came where an increase might have been expected. The length of 
soaking was of course much longer than is usually employed, yet 
the same principle of decrease may be expected to hold for shorter 
periods.
Referring to table Y, this interesting fact will be found: The 
average stand and yield secured from all the ears testing 0-6-0 
were greater than from ears testing 5-1-0, 4-2-0, or 3-3-0, etc. The 
ears read as six weak, and therefore supposedly ears worthless for 
seed, gave an average stand of 73.7 per cent and an average yield 
of 44.6 bushels. In contrast, the ears reading 5-1-0, a class Very 
often saved for seed, gave an average stand of only 69.7 per cent 
and an average yield of 44.1 bushels. These 0-6-0 ears did almost 
as well as the 6-0-0 ears, for they gave a 73.7 per cent stand and a
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44.6 bushel yield, as against a 74.1 per cent stand and a 45.6 
bushel yield for the 6-0-0 ears.
Therefore, in studying the water method, it is of the greatest 
importance to determine whether or not it puts more or fewer ears 
into this 0-6-0 class than other methods ; it is important to know 
whether or not it discards ears which may be slightly backward in 
their growth, yet many of which are probably as good for seed 
as any to be found.
¡The strongest argument advanced in favor of the “ water 
method”  has been the argument that good ears, whose kernels are 
rather backward in germination, presumably because they are 
hard and homy and absorb water more slowly, are saved by that 
method whereas they are likely to be discarded by the ordinary 
methods. I f this claim could be substantiated, a very important 
step in advance would be made in the matter of testing seed corn.
However, contrary to this claim, a comparatively large number 
of ears was read as 0-6-0 in testers using the water method as 
shown in table X X III. Moreover, planting results show that 
these were ears which evidently were not truly as weak as the read­
ing indicated.
STANDARDS OF VIGOR IN THE GERMINATION TEST
The figures recorded in table VII disclose that there was a very 
wide range in the number o f ears read as 6-0-0 by the three dif­
ferent persons reading the tests.
Person No. 2, representing one extreme, read as strong practi­
cally every kernel which started a healthy root and shoot, paying 
no attention to their size as compared with the shoots of other 
kernels from the same ear or from different ears. The kernels 
read as weak were almost exclusively those in which the embryo 
was only barely able to burst through the walls of the kernel 
covering, without developing either the root or shoot sprout.
At the other extreme, Person No. 3 read as weak all kernels in 
which the size of shoot and root varied from the majority of the 
kernels from the same ear, or of other ears in the same test. In 
, many cases in reading the corn in the various testers proper allow­
ance was not made for a variation in the average rapidity of 
growth. And this person read as dead, the weakest of those ker­
nels in which the embryo, while able to swell and perhaps burst 
the protective walls, did not develop a shoot or root sprout.
Person No. 1 allowed considerably more variation in the size of 
the root or shoot and the number of “ feeding roots.”  He also 
made greater allowance in the average size of shoots in the var­
ious testers, kernels being read as strong in one case which would
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be read as weak in another tester in which the average size of 
shoot and root sprout was considerably greater.
T A B L E  X V
Showing the A verage N um ber o f  Ears Bead as 6 -0-0  by Three Persons in 
1911 W hen  26  Readings b y  Each Person on 432  Individual Ears are 
Considered; A lso  the A verage Planting Results in Stand and Yield.
Person Reading 
Tests No of Ears Per Cent Stand
Yield Bu. Per 
Acre
No. 1 151 74.0 45.6No. 2 167 73.3 45.4No. 3 93 74.4 45.8
In running a series of 864 ear tests in each of the different 
testers, Person No. 1 in 1911 selected, on an average, 151 ears as 
fit for seed, Person No. 2,167 ears, and Person No. 3, only 93 ears. 
Assuming that the 167 ears selected by No. 2 were in reality good 
seed ears, as evinced by the per cent stand and yield, it will be 
interesting and of value to know whether the increased yield se­
cured from the smaller number of ears selected by Persons No. 1 
and No. 3 is sufficient to justify the more rigid selection.
THE COST OP RIGID SELECTION
Person No. 2 saved for seed 19.3 per cent of all seed tested. To 
secure enough seed ears to plant forty acres, when twelve ears 
will plant one acre, he would test 2,487 ears. At 22 cents per hun­
dred ears, the total cost of testing would be $5.45.
As Person No. 3 saved only 10.7 per cent of the ears tested, it 
would be necessary for him to test 4,486 ears to get out enough 
seed for forty acres at a total cost of $9.85, an increase in cost of 
$4.40.
According to Person No. 2, 19.3 per cent, or 864 of the 4,486 
ears tested by Person No. 3, are really fit for seed, and since No. 3 
saved only 480 of these he really discarded 384 good ears, which 
are well worth, for seed purposes, $5.00 per bushel of eighty ears, 
or $24.00. For the forty acres this increased expense from the 
more severe reading will be equal to the difference in the cost of 
testing the seed plus the difference in value of seed corn and feed­
ing corn of all of the good ears lost, or a total of $25.95. This in­
creased cost is in part offset by an increased yield of .4 of a bushel 
per acre which is worth at 53 cents per bushel, the value of corn 
on December 1, $8.48. This leaves a total loss on the forty acres, 
due to the severe reading, of $17.37.
Person No. 1 saved for seed 17.4 per cent of the seed tested. 
It would therefore be necessary for him to test 2,750 ears in order 
to get enough seed for forty acres. With the increased number 
of ears handled, the cost of testing seed for the forty acres is in­
creased 60c over the cost of No. 2 ’s testing. In addition to this,
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T A B L E  X V I
Showing the Gain or L oss  on F o r ty  A cres from  D ifferent Standards o f  V itality
in Testing
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T A B L E  X V I I
Showing the A verage Decrease in Stand and Y ield  fo r  Each Increase o f  One 
D ead K ern el as Determ ined b y  Each o f  Three Per-
sons Beading the Tests
Person. No. Stand Yield
1 8.6 3.8
2 8.3 3.8
3 8.3 3.4
No. 1 discards some fifty seed ears more than No. 2, with a value 
of $2.79, making a total increase in cost of $3.39 over the cost of 
No. 2 ’s work. This increase is offset by an increase of .2 of a 
bushel per acre in yield, valued at $4.24 for the forty acres. The 
slightly more severe reading of No. 1 therefore increased the profit 
on forty acres 85c.
It is quite apparent that Person No. 3 read the tests with much 
more severity than the increase secured in the yield would justify. 
The cost of testing the seed is not only increased nearly one hun­
dred per cent, but a great deal of valuable seed corn is lost.
VARIATIONS IN INDIVIDUAL EAR TESTS
It is occasionally claimed that the testing of six kernels from an 
ear is of absolutely no value because very often if the same ear be 
tested twenty times, a different germination may be secured each 
time with the different kernels chosen. As a result, it is urged, 
that from some of the tests the ear would be discarded as worth­
less, while in others it would be saved as one very good for seed.
From ears on which some of the kernels have been injured from
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EAR I Row N u m b e r EAR IT
Figure 14. Diagrams showing the exact location of strong, weak, and dead kernels 
on two ears of corn.
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freezing or from some other cause, variation in results can logi­
cally be expected. In fig. 14 is the diagrammatic presentation of 
the results that were secured in testing every kernel from two 
ears of com. To make this record the ears were shelled one kernel 
at a time and the kernels were placed in the germination test in 
the exact order in which they occurred on the ear. In the chart, 
each kernel is given its relative position on the ear.
It will be observed that ear No. 1 was considerably larger than 
ear No. 2. Ear No. 1 had twenty rows with an average of about 
50 kernels in each, while ear No. 2 had only 18 rows with 44 ker­
nels in each. The larger ear was very probably somewhat later in 
maturing than the smaller. That is evident from the fact that the 
majority of the kernels on this ear are dead or weak in vitality, 
while those on ear No. 2 are nearly all strong.
But why are some and not all of the kernels killed on each ear. 
Probably this can best be answered by remembering that when 
maturing ears are examined in the field, either in the late milk 
stage or in the dough stage, a lack of uniform maturity is observed 
in the kernels; some are quite sunken and hard while others are 
extended and rounded with the large amount of water which they 
still contain. It may be expected that this difference in maturity 
will continue and that when freezing weather comes some of the 
kernels will contain considerably more moisture than others.
CHANCES FAVOR ACCURACY OF THE 6 KERNEL TEST
In removing six kernels from ear No. 1 for testing, the results 
would depend entirely upon the kernels selected. The chances 
are certainly in favor of selecting a majority of dead kernels. 
One might by chance pick out six which would show all dead when 
tested; one might also possibly take six kernels from the same ear 
which would show all strong in vitality, though this is unlikely. 
In ear No. 2 the chances would favor the selection of kernels which 
would test strong, yet here again one might by chance select for 
testing six kernels all of which would be dead. It is probable that 
with either ear some dead kernels would be tested, and as a re­
sult of this the ear discarded for seed purposes, though if either 
one were saved it would certainly be the better one.
It is quite apparent from this that the same result cannot be 
expected in each instance in repeated tests of a single ear of com, 
some of the kernels of which are injured. However, the chances 
are largely that 6 kernels, chosen 2 on each side near butt, middle 
and tip, will give a fair test of an ear. Moreover, it must be re­
membered that the germination test is the most accurate method 
we have for determining the vitality of different ears of seed corn 
before planting and that where a large number of tests are con­
sidered the relationship between the germination test and per cent 
stand and yield is very pronounced indeed, as is shown in such 
tables as IV, Y  and VI.
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THE W EAK KERNEL
Wherever the germination of corn is discussed there is refer­
ence to the “ weak kernel.”  Usually it is urged that ears whose 
kernels do not show a vigorous germination, should be discarded 
because they will either fail to germinate or, germinating, will 
produce weak stalks bearing few or no ears.
Considering all degrees of vitality, the kernels usually read as 
weak are in reality not far from strong, as is shown by yields 
secured in the field. This is especially true of ears from which 
all of the kernels tested are read as uniformly weak. However, 
the planting of ears from which one of the six kernels tested shows 
weak vitality is to be discouraged, as this class of ears has on the 
average shown a decrease of over three bushels per acre from the 
yield of ears testing 6 strong.
So far as known there has been no definite attempt heretofore 
to determine with accuracy just what would be the effect upon the 
per cent stand and yield of planting these kernels. Therefore, 
the determination so far as possible, of this question has been one 
of the chief purposes of this investigation.
T A B L E  X V I I I
Showing the A verage Decrease in Stand and Y ield  from  Each Increase o f  
One WeaTc K ern el from  Strong
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T A B L E  X I X
Showing the A verage Decrease in Stand and Y ield  from  Each Increase o f  
One Dead K ern el from  W eak
1 | Decrease in stand for each Decrease in yield for each
No. off increase of one dead kernel increase of one dead kernel
Ger- 1 Dead | 1st j 2nd 1 | 1 1st | 2nd
min- 1 Ker- 1 Test | Test 1 Aver- 1 Test Test Aver
ation| nels 1 1910 1911 1911 age | 1910 1911 1911 age
501 |1 1 1 5.7 3.4 7.1 5.4 4.4 1.9 .1 2.1
411 1 7.4 5.4 5.1 5.9 5.5 1.1 2.6 3.1
402 2 5.4 4.5 4.6 4.8 5.2 1.1 1.9 2.7
321 1 6.6 8.3 6.8 7.2 .6 3.3 1.4 1.8
312 2 7.-3 6.1 6.3 6.5 3.3 2.1 2.0 2.5
303 3 7.0 5.5 1.2 4.5 4.2 2.3 1.6 2.7
231 1 7.5 4.0 6.6 6.0 5.2 .1 3.3 2.9
222 2 6.7 4.5 5.6 5.6 1.4 .9 2.4 1.6
213 3 7.2 4.9 5.0 5.7 6.3 1.5 2.3 3.3
204 4 6.7 5.1 5.4 5.7 6.2 2.0 2.5 3.6
141 1 3.5 14.7 4.4 7.5 1.3 7.3 3.9 4.1
132 2 9.0 9.8 6.3 8.3 7.6 4.3 3.3 5.1
123 3 6.7 9.1 6.3 7.3 5.7 4.1 3.2 4.3
114 4 6.2 8.2 6.0 6.8 5.4 4.0 3.1 4.2
105 5 6.5 7.2 5.8 6.5 5.3 3.6 3.1 4.0
051 1 22.8 11.5 6.7 13.7 19.6 7.9 4.2 10.6
042 2 11.7 10.0 4.8 8.8 10.8 3.5 2.9 6.4
033 3 9.3 7.8 7.1 8.0 , 7.9 2.9 3.6 4.8
024 4 8.6 8.8 6.8 8.0 7.9 3.9 3.6 5.1
015 5 7.2 8.3 6.3 7.2 6.5 3.9 3.6 4.7
006 6 6.6 8.5 5.9 7.0 6.0 4.3 3.4 4.6
Average | 5.7 | . Average 4.0
While a single test by any individual to determine the value of 
weak kernels is of no particular merit because of the variable 
meaning of the terms “ strong”  and “ weak”  the great number of 
tests on which this bulletin is based has reduced error to a mini­
mum. With knowledge of the standards usually adopted, it may 
be said safely that the tests herein reported for 1910 represent a 
fair average. The tests for 1911 were all read by three different 
persons with widely different standards, and so also represent a 
fair average when taken together.
‘ ‘ WEAK ’ ’ KEBNELS SHOW GOOD YIELDS
Taking the complete testing and planting records for both 1910 
and 1911, an increase of one weak kernel and a corresponding 
decrease of one strong kernel'in the six tested from an individual 
ear results in the field in a decrease of but 2.62 per cent in stand 
and 1.43 bushels in yield per acre. An increase of one dead kernel 
with a corresponding decrease of one strong kernel results in a 
decrease of 7.64 per cent in stand and 4.45 bushels yield per acre. 
Very similar results appear in making similar comparisons with
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com tested in the various testers, though marked variations were 
observed in some eases.
Of particular interest are the results in stand and yield secured 
from planting ears testing 6 strong, 5 strong and 1 weak, 5 strong 
and 1 dead, because there is sometimes a tendency to save seed 
from these two latter classes.
Table X X I shows the results of planting each of these classes 
of ears in 1910. The 477 ears with 1 weak kernel in the 6 tested, 
gave a decrease of 8.1 per cent stand and 5.3 bushels yield per 
acre as compared with ears which in 769 tests showed all 6 kernels 
strong. When ears showing 1 dead kernel were planted, the stand 
was reduced 13.8 per cent, and .the yield 9.7 bushels.
DIFFERENCE BETWEEN WEAK AND STRONG KERNELS
It may be concluded then that in-so-far as these three particu­
lar classes of ears were concerned in 1910, the difference between 
a strong kernel and a weak kernel out of the six tested from an 
individual ear is measured by 8.1 per cent stand and 5.3 bushels 
per acre; between a strong kernel and a dead kernel, by 13.8 per
T A B L E  X X
Showing the A verage Decrease vn Stand and Y ield  fo r  Each Increase o f  
One D ead K ern el from  Strong
No. of I
Decrease in stand for each 
increase of one dead kernel
Ger- | 
urin­
ation
Dead [ 
Ker­
nels 1910
1st
Test
1911
2nd
Test
1911
Aver­
age 1910
1st
Test
1911
2nd
Test
1911
Aver­
age
501 1 13.8 7.8 7.1 9.56 9.7 3.4 1.3 4.8
402 2 9.9 7.4 7.1 8.1 8.2 3.1 2.6 4.6
303 3 10.2 7.5 2.9 6.8 8.3 2.9 2.8 4.6
204 4 9.5 8.1 7.3 8.3 8.2 3.6 3.1 4.9
105' 5 8.9 7.9 7.4 8.0 7.1 3.8 3.6 4.8
006 6 7.6 8.6 6.8 7.6 6.7 6.6 3.5 5.6
411 1 8.4 6.8 7.3 7.5 6.2 1.6 2.8 3.5
312 2 8.1 7.0 7.5 7.5 6.8 2.2 2.7 3.9
213 3 8.3 7.5 6.6 7.5 7.2 3.0 2.7 4.3
114 4 7.1 8.0 7.4 7.5 6.4 3.5 3.4 4.4
015 5 6.7 7.5 6.9 7.0 6.3 3.4 3.5 4.4
321 1 7.3 8.7 7.1 7.7 6.8 2.9 2.7 4.1
222 2 7.8 7.7 6.8 7.4 7.5 3.0 2.9 4.5
123 3 7.6 8.2 7.5 7.7 6.7 3.8 3.4 4.6
024 4 7.7 7.5 6.9 7.3 7.4 3.7 3.5 4.8
231 1 9.1 10.0 8.8 9.3 1.1 4.5 3.0 2.8
132 2 10.0 8.4. 7.9 8.7 6.1 4.0 3.0 4.3
033 3 7.9 5.9 7.1 6.9 5.2 2.7 3.0 3.6
141 1 4.0 5.8 5.4 5.0 2.3 2.1 3.6 2.6
042 2 8.8 4.1 3.8 5.5 8.8 .9 2.1 3.9
051 1 16.5 8.6 3.7 9.6 | 14.6 7.9 3.0 8.5
Average 7.64 Average 4.45
Decrease in yield for each 
increase of one dead kernel
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T A B L E  X X I
Showing the Decrease m  Stand and in Y ied  W hen Ears Testing 5 -1 -0  and 5-0-1  
are Planted in the Field  in Comparison with Ears Testing 6-0-0
Ger- 1 PI Decrease
. min- |No.of ear tests] Percent Yield 1 Percent Yield
ation 1 Represented | Stand | Bu. per Acre Stand Bu. per A.
1 1910 1911ÿ| 1910 1911 I] 1910 1911
6-0-0 769 5365 72.3 73.9 75.1 45.7
5-1-0 477 1422 64.2 70.0 69.8 44.3
Decrease 1 8.1 3.9 ff 5.3 1.4 6.0 3.4
6-0-0 769 5338 1 72.3 74.3 75.1 46.0
5-0-1 472 1889 1 58.5 66.4 65.4 43.3
Decrease 13.8 7.9 11 9.7 2.7 1 10.8 6.2
5-1-0 477 1422 64.2 70.0 69.8 44.3
5-0-1 472 1889 . 58.5 66.4 65.4 43.3
Decrease 11 5.7 3.6 1 4.4 1.0 1 4.6 2.7
cent stand and 9.7 bushels per acre ; and between a weak kernel 
and a dead kernel, by 5.7 per cent stand and 4A  bushels per acre.
In these classes of ears in 1911, the decrease in stand and yield 
for each increase of one weak kernel and one dead kernel is in 
much the same proportion as in 1910, though the decrease is not 
so great.
YIELDS OF EARS SHOWING 1 WEAK OR 1 DEAD
Averaging the two years’ work, we find that the planting of 
ears with one weak kernel results in a decrease of 3.4 bushels per 
acre, and the use of ears with one dead kernel shows a decrease of 
6.2 bushels per acre.
The difference in value observed in a consideration of these 
classes alone, as compared with the average decreases for all the 
classes, may be accounted for by the theory that ears of this class 
produce a better stand in the field, and as a result crowd out the 
weaker kernels ; while with more room for each viable kernel, more 
moisture, plant food, etc., the weak kernel has a much better op­
portunity to survive and to produce. It is likely that this differ­
ence may be more correctly accounted for, however, by the fact 
that many of the kernels read as weak, and particularly those in 
the classes in which most of the kernels are apparently rather 
uniformly backward, are not “ weak”  in any sense of the word, 
but are only slightly slower in the process of germination.
It is very doubtful whether there is any such thing as “ weak”  
vitality in corn, aside from those ears in which the germ has been 
injured by such agencies as freezing, moulding, heating, etc., 
after the ear was once properly developed. All of the data at 
hand indicates most forcibly that when there is a very noticeable
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variation in the size of the shoot and root sprouts of different ker­
nels from the same ear, that this variation is at least very often 
due to some of the kernels having been injured and weakened. 
When this com is planted the stand and yield are lowered. On 
the other hand when all six kernels develop shoot and root sprouts 
which are shorter and smaller than those developed from other 
ears in the same test, those kernels are not “ weak,”  but are only 
backward in growth.
In the tests made in 1910 the class 5-1-0 gave 64.2 per cent of a 
stand, while 0-6-0 gave 66.7 per cent. In 1911 the 0-6-0 class in 
the first series of tests produced 73.7 per cent of a stand as Com-
T A B L E  X X I I
Showing the Percent Stand and Yield  in 1910 and 1911 from  Planted Ears  
o f  Seven Classes with no B ea d  K ernels, the A verage o f  Each Class 
in Each Series o f  T ests being Considered as a Unit
Germination No. Ear Tests Represented
Per cent Stand in 
Field
Yield in Bushels 
Per Acre
1910
6-0-0 769 72.3 75.1
5-1-0 477 64.2 69.8
4-2-0 334 63.2 69.1
3-3-0 216 62.5 62.9
2-4-0 136 60.9 67.0
1-5-0 60 60.4 66.0
0-6-0 44 66.7 71.0
1911-- 1 s t  t e s t
6-0-0 2796 74.1 45.6
5-1-0 832 69.7 44.1
4-2-0 476 68.3 43.6
3-3-0 290 67.9 44.0
2-4-0 182 61.9 39.4
1-5-0 109 70.8 44.6
0-6-0 124 73.7 44.6
1911-- 2 n d  t e s t
6-0-0 2569 73.7 45.85-1-0 590 71.0 44.64-2-0 426 68.8 44!. 43-3-0 227 68.5 43.12-4-0 186 66.3 43.41-5-0 88 65.3 43.70-6-0 66 68.3 44.9
A V E R A G E  F O R  T H R E E  T E S T S
6-0-0 6134 73.3 55.55-1-0 1899 68.3 52.84-2-0 1236 66.7 52.33-3-0 733 66.3 50.02-4-0 504 63.0 49.91-5-0 257 65.5 51.40-6-0 234 69.5 53.5
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T A B L E  X X I I I
Showing the N um ber o f  Ears Bead as 0 -6-0  with the Various Testers in 1 9 1 1 ; A lso  the P er cent Stand and Y ield  o f  this Class
Name of Tester
1st Reading 
1911 by No. 1
1st Reading 
1911 by No. 2
1st Reading 
1911 by No. 3
2d
1911
Reading 
by No. 1
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1911
Reading 
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Sawdust B ox............................................ 0 0 0 0 0 0 1 0 0 0 2 35.2 26 0 0 0 0 0 0
Holden’s Ideal ’ 10 .............. ................... 0 0 0 0 0 0 1 84.4 54 4 64.6 39.2 1 81.3 47 6 56 39
Holden’ s Ideal ’ l l .................................. 18 72.5 44.9 1 70.5 41 16 71.2 43 0 0 0 0 0 0 7 55.7 41.5
Holden’s (Cabinet. .................................... 4 75.3 47 0 0 0 2 72 30.5 0 0 0 0 0 0 1 75.1 35
Standard................................................... 8 76.4 40.7 0 0 0 3 77.7 44.6 2 84.4 55 1 94.5 59 3 84.7 48.6
Rag Doll, 12 hr ....................................... 18 78 47.8 12 74.9 46.5 19 75.8 48.3 i 86 45 2 ' 87.5 39 0 0 0
Mandy Lee................................................ 0 0 0 0 0 0 3 68.1 39.6 0 0 0 0 0 0 0 0 0
Common Sense......................................... 0 0 0 1 44.9 35 17 71.2 41.4 2 67.3 45 10 74.6 50.0 13 69.1 46.5
Chatham .................................................. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
New Ideal. ................................................ 0 0 0 0 0 0 0 0 0 1 44.9 43 0 0 0 1 72.8 46
Eclectic ................................................... 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nature’s W ay............ .............................. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 66.6 50
Rag Doll, 2 h r. ............................... .. 1 |48.8 33 0 0 0 0 0 0 1 72.8 56 0 0 0 71
68.9 45.5
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pared with 69.7 per cent produced by 5-1-0. The 1-5-0 in this case 
also gave a better stand than 5-1-0, or any of the others excepting 
6-0-0 and 0-6-0.
In the first series of tests in 1911 (shown in table V ), the in­
crease in stand and yield is observed when all viable kernels are 
read as weak, even when one, two, three or four kernels were dead. 
The slow germination of the kernels which were not killed was 
very apparently due, not to injured vitality, nor to an inherent 
weakness, but to an inherited characteristic. Though not so pro­
nounced, the same general tendencies are to be observed in the 
readings of the second series of tests (shown in table Y I).
Considering each series of tests a unit, an average of the three 
tests, shown in table X X II, gives to the 0-6-0 class almost as high 
stand and yield as the 6-0-0 class. In view of the large number 
of eare tested, this tendency to high stand and yield of those 
classes in which the kernels were read as uniformly weak is very 
important, for it must mean the saving for seed of a relatively 
large number of ears which might otherwise be discarded.
The extent to which the “ water”  method of the Rag Doll, Hol­
den’s Ideal and Mandy Lee testers puts ears into the 0-6-0 class is 
indicated in table X X III. In this table, representing the read­
ings of three persons, it appears that more ears are read as 0-6-0 
by the water method than in the testers using the “ blotter”  or 
“ sand”  methods. However, the number of ears so read in any 
tester will depend upon the individual making the test.
INDICATIONS OF COMPARATIVE VITALITY IN TEE  
NEW LY GERMINATED KERNEL
No one character should be considered to the exclusion of all 
others in making a determination of the comparative vitality of 
kernels of corn | but rather a number of characters should be con­
sidered.
In reading a large number of individual ear tests one is con­
stantly brought face to face with the question, “ What character­
istics should be considered in determining the comparative vitality 
of different ears?”  In the preliminary discussion of some of the 
things to be considered in this publication, it was noted that dif­
ferent men secure different results when reading the same tests; 
some classing as “ weak”  what others would class as “ strong”  or 
possibly as “ dead.”  In these comparisons of various testers, it 
will be remembered that after all the tests had been completed 
they were run a second time, the reader attempting to use a differ­
ent standard for the determination of “ weak”  and “ strong.”  
The purpose of this second reading was to avoid any possibility
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Figure 15. Varying degrees of vitality. Kernels at left, 3 weak, 3 dead; at center, 
6 strong ; at right, 6 weak.
of securing results which would be misleading under average con­
ditions, or which might not be representative of average tests in 
practical work. It will be observed from tables V and VI that 
in general the first and second tests gave approximately the same 
results. This was also true in the case of the three readings of the
T A B L E  X X I V
Showing the P er cent Stand and Y ield  in Bushels per A cre in the F ield  When  
O nly Those Ears Testing 6-0-0 were Saved fo r  Seed and W hen the Com ­
parative V itality was Measured b y  the Appearance o f  the Shoot 
Sprout, o f  the B oot Sprout, and o f  the F eeding B oots
Shoot Sprout Root Sprout Feeding Roots
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. 
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r 
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re
2 hr. soak 4" shoot....... 51 70.8 44.2 81 70.8 44.2 79 71.1 44.4
32 hr. soak- shoot. . . . 35 75.3 45.2 70 75.3 45.8 29 73.0 44.4
32 hr. soak 4" shoot. .. . 66 73.9 44.9 97 75.2 46.3 67 76.0 46.4
128 hr. soak 4" shoot----- 11 66.5 40.5 10 <68.8 40.2 m 65.8 36.2
Average 1911..................... 71.6 43.7 72.5 44.1 ! Ü 71.5 42.8
Average 1910.................... 1 33 75.2 76.0 .27 75.4 76.7 1 fljj : 77.6 79.5
Averagé. . . . . . . . . . . . . . . .  . . 11 73,4 59.8 73.9 60.4 1 . 74.5 61.1
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Figure 16. Characteristics which indicate vitality in the newly germinated kernel.
duplicate test in 1911. But the question arises, “ Would striking­
ly different results have been secured had other standards been 
employed ? ”  In order to determine this as definitely as possible, 
250 ears were placed in the Rag Doll tester, soaked for two hours 
and then placed under proper conditions for germination. At
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the end of five days the germination test was read; basing the 
comparison of vitality upon the size of the stem sprout. The test 
was read a second time, basing the comparison on the root sprout, 
and a third time basing it on the “ feeding roots.”  In 1911 this 
comparison was repeated four times, using three different periods 
of time for soaking the kernels in the watery-and also reading at 
two stages of development.
The number of ears with six strong kernels (6-0-0), and the 
per cent stand and yield in bushels per acre from this class in 
1910 and in 1911, are given in table X X IY . The results indicate, 
if anything, that all of the characteristics considered separately, 
should, as has been the case in this work, be considered together 
in reading the germination, as otherwise many good ears may be 
discarded.
RAPIDITY OF EARLY GROWTH AS RELATED TO YIELD
Those ears which produced the most rapid early growth, when 
planted in the field, have uniformly given the most satisfactory 
yields. .
In 1910 it was observed soon after the com was above the ground 
that there was a very great difference in the size and vigor of 
plants in various rows. In order to determine as accurately as 
possible the comparative rapidity in growth of plants from each 
of the individual ears tested for germination, the height of the 
plant in every fifth hill was determined twenty-eight days after 
planting and the average for each row determined. All of the 
rows were then divided into classes, depending upon the average 
height of stalk and the yield of the various classes determined for 
comparison.
In 1911 this comparison was made from data which we believe 
to be somewhat more accurate, and which was secured as follows:
Early in August a good seed bed was prepared with special care 
as to the uniformity, depth and character of the soil, and on Au­
gust 8, 25 kernels were planted from each of the 432 ears used in 
the regular germination test work, placing them in rows 8 inches 
apart, the kernels in the rows being spaced 2 inches apart. The 
first measurements of height were made on August 14, 6 days 
after planting. Subsequent measurements were made on August 
15, 16,18, 19, 21 and 23. The first ten shoots or stalks were mea­
sured in each case. Since there was great variation in the vi­
tality of the original ear, some of the rows did not produce ten 
stalks from the twenty-five kernels planted, and these rows were 
eliminated in the final calculation.
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T A B L E  X X V
Showing the Relation B etw een  the R apidity o f  Early Growth and P er cent 
Stand and Yield— 1910
No. of 
Days 
from 
Planting
Range in 
Height of 
Young Plant 
Inches
No. of 
Plots 
Consid­
ered
Per cent 
Stand
Yield Bu. 
Per Acre
Normal 
Yield 
Bu. Per 
Acre
Increase or 
Decrease 
from Nor­
mal in Bu.
28 — 8 60 39.3 42.2 49.73 —7.5328 8—& 121 52.2 56.2 61.32 —5.1228 9—10 94 57.5 63.1 65.35 —2.2528 10— 11 56 55.7 62.6 63.95 —1.3528 65 62.4 75.5 69.20 +6.30
This procedure gave a more accurate comparison of rapidity 
of early growth, as dependent upon the character of the seed, be- 
cause of the elimination of those slight soil differences which 
might have influenced the measurements made in the field in 1910. 
bince, however, the same relationships were found to exist in the 
eld as m the seed beds in 1911, the data is certainly worthy of 
careful consideration.
SLOW GROWING PLANTS YIELD LESS
. From table X X V  it will be observed that the 60 slowest grow­
ing rows gave a stand of 39.3 per cent and yielded 42.2 bushels 
per acre. In fig. 18 it may be seen that considering all the rows 
plot, 39.2 per cent of a stand has averaged the yield of 
49.73 bushels per acre, and that the yield from these 60 slowest 
growing rows m which the height was less than 8 inches, was there- 
Mjp P p P bushels below normal. Considering 121 rows in which 
the height of stalk was between 8 and 9 inches, 52.2 per cent of a 
stand made a yield of 56.2 bushels per acre, which is 5.12 bushels 
less than the normal yield with this per cent of a stand. The 
yield m this class is not so far below normal as in the first de­
creasing m the next two classes until a yield of 75.5 bushels’ was 
secured from 62.4 per cent of a stand, and in the last class in which 
we consider 65 rows with a height of eleven inches, this yield is 
g g  bushels above the yield normally secured from this stand on 
these plots when all of the ears were considered. This data ap-
foirw iT  mdlcates clearly that in a season such as that of 
i9iu,- the seed corn which when planted makes the most rapid 
early growth, is decidedly better than com in which the earlv 
growth is less rapid.
It is perhaps worthy of note that the average stand was more 
perfect m the rows with the greatest height. The rows making 
tne most rapid growth did so in spite of the fact that there were 
more plants occupying the same space, than was the case in the 
rows making the smallest growth.
On the other hand the fact that the rows making the slowest 
growth also had the lowest stand, may indicate that at least a
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T A B L E  X X V I
Showing the Belation B etw een  the B ap idity o f  E arly Growth and P er cent 
Stand and Yield— 1911
No. of 
Days 
from 
Planting
Range in 
Height of 
Young 
Plants in in.
No. of 
Plots 
Consid­
ered
Per cent 
Stand
Yield Bu. 
Per Acre
Normal 
Yield 
Bu. Per 
Acre
Bu. Per Acre 
Increase or 
Decrease 
From Normal
6 — Vi 7 61.3 40.80 44.02 —3.22
6 t i—i/a 30 65.0 38.08 44.0 —5.92
6 82 64.58 42.20 43.84 — 1.64
6 ; | jg P 98 61.10 40.00 42.54 —-2.54
6 ; 1+ 76 62.90 44.90 43.24 4 - .85
7> — V2 9 71.4 42.2 45.28 —3.08
7 1/,— 1 88 62.3 40.0 43.02 —3.02
7. 1— 1% 115 60.9 39.9 42.46 —2.56
7' 1%—2 58 62.6 44.1 43.13 4-0.97
1 2+ 23 66.8 47.5 44.43
4-3.07
8 —•2l 103 61.4 39.8 42; 66 —2.86
• 8 2—2y2 103 63.1 41.5 43.31 — 1.81
8 21/2— 3 68 63.8 43.4 43.56 — .16
8 3 + 36 65.1 45.2 44.34 ‘ 4 - .86
11 —31/2 6 45.0 28.16 34.4 —6.3
11 31/2— 4 85 59.0 38.90 41.7 —2.8
11 144 60.9 40.50 42.82 —2.32
11 41/2—54- 75 71.8 47.80 45.36 4-2.44
15 — 7 21 52.5 35.95 38.8 —2.9
15 7—8 56 57.3 38.60 41.0 —2.4
15 8—9 85 60.0 41.00 42.1 ---1 .1
15 9— 10 80 62.8 40.40 43.2 —2.8
15 10+ 68 70.8 45.20 45.16 4- .04
portion of this slower growth was due to weakened vitality m the 
seed planted and not necessarily to an heredity tendency. This 
does not account, however, for the increased yield secured from 
the rows making the most rapid growth, for it will be observed that 
the yields of each class of ears are compared directly with the 
yields of rows which have the same per cent stand. But it is a 
generally accepted theory, and no doubt a correct one, that the 
rapidity of early growth is more or less an hereditary character­
istic Some interesting data concerning this point is shown in
tables X X V II and X X V III. I  I ,
The 1911 data showed the same general tendency as developed 
in 1910. The rows which made the most rapid early growth in 
every case gave the greatest yield per acre when considered on the 
basis of a uniform stand. We also find as in the first year s 
work, that, with hut one exception, the more rapid early growth 
was made in rows which had the more nearly perfect stands m the 
field The increase or decrease from normal as measured m 
bushels per acre, is not as great as that shown in 1910, since the 
average yield of all plots was some fifteen bushels less owing to 
the severe drouth.
60
Bulletin, Vol. 11 [1911], No. 135, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss135/1
365
KERNEL CHARACTERISTICS AND RAPIDITY OF 
EARLY GROWTH
DENSITY OF KERNEL—HORNY OR STARCHY 
From an economic standpoint it would be worth while, if pos­
sible, to determine what visible kernel characters, if any, are re­
lated to rapidity of early growth, since a marked and regular rela­
tionship has been shown to exist between the rapidity of early 
growth of the young plants and yield. In table X X V II are re-
T A B L E  X X V I I
Showing the Relation B etw een  Character o f  K ernel and R apidity o f  Early  
_____________________________ -_____________ - Growth, 1911
Character of 
Kernels
No. of 
Plots
Average Height in Inches on Different Dates
Aug. 16 Aug. 16 Aug. 18 Aug. 19 Aug. 21 Aug. 23
Starchy 5 1.06 2.23 3.62 4.88 6.77 8.69
Medium Starchy 34 1.16 1:97 3.93 4.96 7.08 8.98
Medium 80 1.23 2.19 3.92 4.97 7.. 06 8.97
Medium Horny 61 1.26 2.24 3.81 4.91 6.98 8.84
Horny 70. 1.36 2.44 4.14 5.24 7.52 9.47
corded the average heights of young plants from different ears 
which showed their kernels to be starchy, medium starchy, me­
dium, medium horny, or horny in texture or density.
On August 15, whiclr was the date of the first measurement, 
when the shoots were just above the surface, there was found a 
direct and regular increase in the rapidity of growth as the kernel 
became more horny. This was also true on the date of the second 
measurement; and all six measurements show that in the field the 
horny kernels made the most rapid growth and the starchy kernels 
the least rapid growth.
After the second measurement, however, the medium starchy 
kernels grew more rapidly than did the medium horny kernels.
The table may therefore be said to indicate at least one thing | 
viz., that the starchy kernels do not always make the most rapid, 
nor the horny kernels the slowest early growth, as has usually been 
supposed. It must be remembered that these ears had all been 
selected as good seed ears and that none of them was as starchy 
as some which could very probably have been found.
SIZE OF GERM
Large germed kernels made a more rapid early growth in the 
field than did the smaller germed kernels. For the first two days
T A B L E  X X V I I I
Showing the Relation B etw een the Size o f  the Germ and the R apidity o f  
__________________ _______________Early Growth in the Y oung Plant, 1911
Size of 
Germ
No. of 
Ears
Height in Inches
Aug. 15 Aug. 16 Aug. 18 Aug. 19 Aug. 21 Aug. 23
Large 1.35 2.40 4.06 •5.15 7.42 9.31Medium 1.25 2.27 3.90 4.97 7:09 9.01Small 1.21 2.20 3.93 5.00 .7.11 9.03
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during which measurements were made, there was a regular in­
crease in rapidity of growth as related to increase in size of the 
germ. But during the period in which the last four measurements 
were made, there was little difference between the medium germed 
kernels and the small germed kernels. (
Considering this data in connection with that presented in 
Tables X X Y  and X X Y I, it is evident that the increase in yield 
which is associated with a rapid early growth, is due in large part 
at least to some other factor than the density of the kernel or the 
size of the germ.
OUTER KERNEL CHARACTERISTICS WHICH M AY BE 
ASSOCIATED W ITH STAND AND YIELD
SIZE OF GEBM
From table X X IX  it will be observed that there was no very 
consistent difference in the stand and yield secured from kernels 
with large germs as compared with kernels having small germs. 
This data further substantiates other data secured in 1910 which 
gave no indication of any relation between the size of the germ and 
stand and yield.
It has generally been assumed that a large germ is very desir­
able in the com kernel, both from the standpoint of its value for 
feed and for seed purposes. It has been assumed further that the 
large germ will start the young plant off with greater vitality and 
vigor and will result in a greater yield. This has been merely an 
assumption, however, and so far as the writer is aware, no data 
showing this actually to be the case has been presented. In order 
to secure accurate data as to this theory, careful notes were taken 
of the average size of the germ as related to the size of the kernel, 
on the eras planted in 1910 and in 1911. In making this compari­
son only the outer appearance of the germ was considered.
T A B L E  X X I X
Showing the Relation B etw een  the Size o f  Germ and the P er cent Stand and
Y ield
Year
Size of 
Germ
No. of 
Plots 
Consid­
ered
Per cent 
Stand
Yield Bu! 
Per Acre
Normal 
Yield Bu. 
Per Acre
Inc. or 
Dec. from 
Normal
1910 Large 17 49.2 60/4 59.0 + 1 .4
1910 Medium 268 51.2 57.7 60.5 —2.8
1910 Small 68 50.7 58.5 60.1 —1.6
1911 Large 92 48.9 33.2 36.72 —3.52
1911 Medium 203f 52.8 36.5 38.96 —2.46
1911 Small 86 52.0 34.9 38.50 —3.60
Average of two years with 734 ears considered.
Large Germ gives a decrease of 2 .12 bu. from Normal.
Medium Germ gives a decrease of 2.63 bu. from Normal.
Small Germ gives, a decrease of 2 .60 bu. from Normal.
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T A B L E  X X X
Table Showing the Belation B etw een  the P er cent Germ and Y ield , 1910
No. of Normal Increase or
Range in Plots Per cent Per cent Yield Bu. Yield Decrease
Per cent Consid- Germ Stand Per Acre Bu. Per from
Germ ered Acre Normal
— 8 80 7.60 39.9 47.8 50.30 —2.5
8—9 174 8.48 51.7 59.5 60.94 — 1.44
9 + 104 9.47 . 57.2 65.2 65.11 — .09
PER CENT GERM
In table X X X  are presented the stand and yield of ears planted 
in 1910 which had less than 8 per cent germ, between 8 and 9 per 
cent, and over 9 per cent. The kernels with the smaller germs 
gave a stand of 39.9 per cent, while the largest germed kernels 
gave 57.2 per cent of a stand. Whether this difference is due to 
the larger sized germs starting the young plants off more vigor­
ously, or to the resistance to injury offered by the vitality of the 
larger germs, may be hard to determine, though some light may 
be shed on this point by table X X V III. The planting of kernels 
with a large per cent of germ in this case gave an increase in yield 
of 17.4 bushels per acre. Eliminating the matter of stand, we find 
that the kernels with the largest germs gave a yield of 2.5 bushels 
per acre in excess of the yield secured from the ears with the 
smallest per cent of germ, and 1.1 more than the kernels with a 
medium per cent of germ. This data corresponds fairly well with 
results secured from the outward examination of the germs in 
1910, but since such examination did not show similar relation­
ship in 1911, too much importance should not be attached to this 
relationship until further data is available.
It is a well known fact that one cannot estimate accurately, 
from the outward appearance, what per cent of the kernel is 
germ; since some germs are broad and very shallow when others 
which appear very small and narrow are enough greater in depth 
to give them actually very much more substance than they would 
likely be credited with from such an outward examination. In 
determining the actual per cent of germ in the kernels from a 
large number of ears we have found, time after time, kernels 
designated as “ small germed kernels,”  when in reality they had 
as large a per cent as any, and on the other hand kernels have as 
often been classed as “ large germ kernels”  which, when the ac­
tual per cent of germ was determined, were found to have a very 
small germ when considered on the per cent basis.
DENSITY OF KERNEL—HORNY OR STARCHY
In 1910 the horny kernels outyielded the starchy kernels by 
4.1 bushels per acre, and in 1911 by 3.9 bushels. Considering all 
three classes, horny, medium and starchy, the yield decreased
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T A B L E  X X X I
Showing the Relation B etw een  D en sity o f  the K ern el Planted m  the P er cent 
Stand and Yield  Secured in the F ield , 1910 -1 91 1 __________________ _____
Year
Character 
of Kernel
No. of 
Plots 
Consid­
ered
Per cent 
Stand
Yield Bu. 
Per Acre
Normal 
Yield 
Bu. Per 
Acre
Increase or 
Decrease 
from 
Normal
1910 Horny 91 57.7 64.9 65.46 — .56
1910 Medium 181 51.0 58.5 60.36 — 1.86
1910 Starchy 79 43.8 50.0 54.65 —4.65
1911 Horny 185 51.9 35.8 38.24 —2.44
1911 Medium 124 53.4 36.3 39.14 — 2.84
1911 Starchy 71 53.4 32.8 39.14 —6.34
regularly throughout both seasons as the kernels became more 
starchy. In 1910 the homy kernels appeared to be more viable, 
since they gave a much higher stand than the starchy kernels, 
though in 1911 no such relationship was observed.
THE RELATION BETWEEN THE PER CENT STAND 
AND YIELD
Time and again it has been stated that more than anything 
else, the low average stand of corn is responsible for low yields. 
Some very interesting figures have been presented in an attempt 
to show the enormous increase which would be secured with a 
perfect stand in the field. Yet the yield does not increase as rapid­
ly as the stand. In presenting facts rather adverse to so broad a 
claim, there is no desire in any way to depreciate the desirability 
of securing a perfect stand, but merely a desire to get as near the 
truth as possible.
An eastern writer in discussing this subject in part says: “ In 
Iowa the average stand is not more than 62 per cent. The average 
yield in Iowa is 39.5 bushels per acre, but if the stand had been 
perfect under otherwise usual conditions, the yield would have 
been 63.7 bushels per acre. As Iowa grows 9,450,000 acres of com 
each year, this would have amounted to 228,690,000 bushels. If 
this amount of corn had been sold for 32c, the average price p'er 
bushel in Iowa, there would have been added to the wealth of the 
state, $73,180,800. This is the sum that Iowa farmers lost last 
year by not having a perfect stand of corn. ’ ’
It will be observed that the writer assumes that with each in­
crease in per cent stand there would be a directly proportionate 
increase in yield. Every Iowa farmer knows that this would not 
be the case, but that as one approached perfection in stand the 
proportionate increase would be much lessened. Since the pos­
sible production of a single plant is limited, just what this in-
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Figure 17. Diagram of stand as related to yield in 1910 tests.
crease would be, would depend upon the fertility of the soil, its 
location with reference to climate and the variety and seasonal 
characteristics.
What would he considered a perfect stand on one soil and one 
location, would not be so for another. For instance, in Georgia it 
has been found that thè greatest yields have been secured on par­
ticular soils by planting one kernel in a hill, and the hills five 
feet apart; so that there one stalk per hill would be considered a 
perfect stand. The Illinois Experiment Station has determined 
that from ordinary land in northern Illinois, the best results are 
secured with three stalks per hill in hills thirty-six inches apart 
each way. In the central part of Illinois, however, on land ordi­
narily producing over fifty bushels of corn per acre, com planted 
in hills 39.6 inches each way and with three kernels per hill, pro­
duced largest yields ; while on land in the same part of the state 
which ordinarily produce less than fifty bushels per acre, two
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stalks per hill in hills 36 inches apart each way was most favorable. 
Demonstration work in various counties in Iowa indicates that 
with the ordinary distance of planting, the most satisfactory re­
sults are secured with at least three stalks per hill at harvest time. 
From this we will assume that a perfect stand will be one in 
which there are three stalks in each hill.
By averaging all plots which have the same per cent of stand 
and comparing these with those having different per cents, we 
get some very interesting results. Referring to figure 17 it 
will be observed that in 1910, averaging all plots with per cents 
stand of from 10 to 20, 20 to 30, 30 to 40, etc., the stands and 
yields were in round numbers — 15 per cent stand, 23 bushels 
per acre; 24 per cent stand, 32 bushels; 35 per cent, 45 bushels; 
45 per cent, 56 bushels; 54 per cent, 63 bushels; 65 per cent, 71 
bushels; 74 per cent, 78 bushels; and 84 per cent, 83 bushels. As 
might be expected, these results indicate that the increased yield 
is by no means proportionate with the increased per cent stand.
Figure 18. Diagram of. stand as related to yield in 1911 tests.
66
Bulletin, Vol. 11 [1911], No. 135, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss135/1
67
Hughes: The germination test of seed corn
Published by Iowa State University Digital Repository, 1911
372
This increase can better be compared by observing the ratio 
between stand and yield, as is presented in figure 19. The solid 
line represents the average actual ratio between the per cent 
stand and the yield for all plots which had the various per cents 
stand represented. The broken line indicates the position which 
the solid line would have held had the increase in yield been in 
proportion to the increase by stand.
The ratio between the per cent stand and yield for all plots in 
which the per cent stand was between 10 and 20 is as 15.8 is to 
23.4, or as 1 is to 1.48. While there is naturally a marked increase 
in yield with the increase in stand, it will be observed that this 
increase is far from proportionate. As the per cent stand has in­
creased there has been a regular and marked decrease in this ratio 
until with 80 to 90 per cent stand the ratio is as 1 is to .99, as com­
pared with a ratio of 1 to 1.48 with the 10-20 per cent stand; a 
decrease of approximately 33 per cent. This decreased ratio is 
presented in table X X X II. In 1911 very similar results were se­
cured, though the ratio throughout is considerably lower because 
of less favorable seasonal conditions.
This lessened proportionate increase in yield, with the increase 
in per cent stand, is naturally resultant upon the fact that with
T A B L E  X X X I I
Showing the Ratio o f  Stand to Y ield  with V a ryin g P er cents Stand on the 
A m es F ield  o f  R eid ’s Yellow  D ent in 1910 and 1911
Difference Ratio bf
No. of Range of Average Per Average in. Between Stand to
Plots Stand Cent Stand Bu. Per A. Stand and 
Yield
Yield 
as I :X
1910,
32 10-20 15.8 23.4 7.6 1.48
35 20-30 24.4 32.2 7.8 1.32
48 30-40 35.5 45.6 10.1 1.28
51 40-50 45.0 56.0 11.0 1.24
49 50-60 54.6 63.1 8.5 1.16
67 60-70 65.0 71.2 6.2 1.09
54 70-80 74.5 78.4 3.9 1.05
29 80-90
90-100
84.3 83.3 1.0 .99
1911
29 10-20 14.6 12.9 1.7 .88
42 20-30 . 25.0 22.7 2.3 .90
55 30-40 35.0 27.9 7.1 .79
49 40-50 ' 45.0 34.1 10.9 .75
51 50-60 55.7 40.7 15.0 .73
59 60-70 65.3 44.3 21.0 .67
73 70-80 75.2 46.0 29.2 .61
46 80-9Q 84.4 48.9 35.5 .58
9 90-100 91.4 52.3 39.1 .57
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Figure 2p. Four stalks with six good ears. The increased moisture, plant food, 
sunlight, etc., afforded each plant when the stand is poor means larger and 
often more ears per stalk.
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T A B L E  X X X I I I
Showing the A verage W eight o f  Silver K in g  Ears from  One Stalk Hills, Two  
Stalk H ü ls  and Three Stalk H ills in Three Fields o f  Silver 
K in g  Corn in N orthern Iow a in 1910
Stalks 
Per Hill Field
Total Num­
ber of Ears
Total Weight 
in lbs.
Ave. Weight 
Per Ear, oz.
Ave. Weight 
Per Ear, oz. 
Three Fields
1 Mason City 1739 1071. 9.76
1 Burt 1157 679.25 9.6 9.55
1 Algona 1235 717.2 9.3
2 Mason City 5663 2846. 8.
2 Burt 5571 2923. 8.3 8.15
2 Algona 6350 3253. 8.16
3 Mason City 5544 2449.5 7.
3 Burt 9686 4656.5 7.68 7.1
3 Algona 12967 5775.6 7.04
greater moisture, plant food, and sunshine, each plant will pro­
duce considerably larger ears, and very often a greater number 
of ears per stalk. Moreover, the corn plant usually tries to cor­
rect this lack of uniformity in stand by producing one or more 
suckers per stalk. These, in turn, often bear ears, and that they 
are in this way beneficial has been shown by results secured in 
experiments in which these suckers were removed.
In connection with corn breeding work in northern Iowa in 
1910, in which three stalks per hill predominated, we had occa­
sion to weigh a large number of ears from hills which produced 
but one stalk ; other ears from hills which produced two stalks, 
and others from hills which produced three stalks. The large 
number of ears weighed in this way and from different 
fields, make these figures of some value in the present discussion. 
The total number of ears considered, the average weight of ears 
produced under each condition and on the various fields, is indi­
cated in the accompanying table. It will be seen that with one 
stalk per hill the average weight of ear was 9.55 ounces; with two 
stalks per hill, 8.15, and with three stalks per hill, 7.1.
These fields were considerably affected by the rather severe 
drouth which occurred just about the time the corn was earing, s© 
that in this Case the average weights of these ears is not necessarily 
a correct indication of the decreased proportionate yield as com­
pared with the increased stand in a normal season, for under the 
conditions existent here the per cent of barren stalks was enor­
mously increased. This, together witji the fact that the variety 
concerned was the Silver King, a smaller, earlier maturing variety 
than the Reid’s Yellow Dent, which was employed in the case of 
the averages presented in table X X X III, and also that the Reid’s 
Yellow Dent was not injured to any appreciable extent by the 
drought, makes a comparison of this data valuable.
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Figure 21. An ideal hill. Three stalks each pro­
ducing a good ear.
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T A B L E  X X X I V
Showing the Batio o f  Stand to Y ield  with Varying P e r  cents Stand on Each o f  Three Silver K in g  Fields in N orthern Iow a in 1910
Range of Stand
Burt Field Algona Field Mason City Field
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, 0-10
10-20 I 3 14.8 13.7 .92
20-30 29.6 29 .4 .99
30-40 2 35.4 26.7 175 i 39.3 22 .4 .57 8 34.9 28.2 .81
40-50 5 44.1 30.2 .68 i 41 .6 30.1 .72 9 45.6 34.8 .76
50-60 2 57.1 40.0 .70 4 58.3 40.7 .70 14 55.6 38.9 .70
60-70 10 65.3 44.3 .67 16 64.4 40.8 .63 22 ' 65.4 43.3 .66
70-80 20 75.9 45.4 .60 24 75.8 46.7 .61 29 75.5 40.7 .54
80-90 44 85.4 48.9 .51 ! 48 84.6 49.0 .58 23 83.9 43.5 .52
90-100 15 92.0 52.9 .57 18 91.8 52.7 .57
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Figure 22. Diagram showing decrease in ratio of stand to yield as the stand in­
creased in 1910.
In connection with this data regarding the average weight of 
ear produced under these varying conditions, the ratio of stand 
and yield on these same fields will be of value as presented in 
table X X X IV .
The ratio of stand to yield in each of the classes of varying 
stand is shown diagramatically for each of the fields in figure 22. 
In this figure, as in figure 19, the solid lines indicate the actual 
ratio between the stand and the yield for the various classes, while 
the broken line indicates the position which this line would assume 
with an increase in yield proportionate to the increase in stand.
EARLY READING OF TESTS COMPARED W ITH  
DELAYED READING
There is apparently quite a long period during which the germi­
nation test may be read with equally good results so far as the 
yield of the ears read as 6-0-0 are concerned, though a smaller 
number o f ears are likely to be read as testing six strong, when 
read early, than when the germination is two or three days 
further along.
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T A B L E  X X X V
Showing the P er cent Stand and Y ield  in Bushels P er A cre Secured in the 
F ield  from  Ears Testing 6-0-0 W hen the Germination Test was Bead  
W hen the Shoot Sprouts Averaged  Three Quarters o f  an Inch in 
L ength as Compared with a Beading M ade W hen the 
B oots  were F ou r Inches in L ength
%.INCH 4 INCH
No. of 
Seed Ears
Per cent 
of Stand
Yield Bu. 
Per Acre
No. of 
Seed Ears
Per cent 
of Stand
Yield Bu. 
Per Acre
Shoot Sprout 35 75.3 45.2 66 73.9 44.9
Root Sprout 70 75.3 45.8 97 75.2 46.4
Feeding Root 29 73.0 44.4 67 76.0 46.4
Average 44.7 74.5 45.1 76.6 75.0 45.9
Kernels from two hundred and fifty ears were soaked in water 
for thirty-two hours and were then placed under proper condi­
tions for a germination, At the end of two days, when the shoot 
sprouts were but three quarters of an inch in length, the germi­
nation test was read three times, in the first case basing the 
determination of comparative vitality on the size of the shoot 
sprout, in the second on the root sprout, and in the third on the 
feeding roots.
The tester was then left until the shoot sprouts had reached an 
average height of four inches, when thé same observations were 
made in determining vitality as in the first readings of the test. 
The difference in the yield secured from the ears read as 6-0-0 
when the shoots were but three-quarters of an inch in length, and 
that when the shoots were four inches long, was less than one 
bushel per acre (table X X X V ).
NECESSITY OF CAREFULLY NUMBERING THE EARS 
WHEN TESTING
That some farmers have not secured the results which might 
reasonably have been expected from the germination test, in some 
cases at least, is no doubt due to a lack of care in the numbering 
of the ears when placed in the test. If any error is made here, 
it becomes apparent at once that when the test has been completed, 
the strong ears may have been discarded and the weak ears re­
tained; and this may occur more often than is ordinarily sus­
pected. Duirng the past two seasons in carrying on some co­
operative work with farmers in different sections of the state, 
some hundreds of ears were planted in ear to row tests. All ears 
planted had supposedly, in every case, shown six strong kernels in 
germination test. As these ears were planted on the farms where
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tested, we will presume that none but ears supposed to be strong 
in vitality would have been used, yet we found that different ears, 
when planted in the field, gave in some cases only 28, 31, 42 and 43 
per cent of a stand. We have no doubt but that in these cases the 
strong ear was discarded, and the weak ear retained for seed.
It is a very good plan to number every tenth ear in some con­
venient manner, or to arrange the ears on trays or racks which can 
be numbered. A very convenient rack can be made by nailing 
lath on either edge of three 4 in. boards, placing one board at 
either end and one in the center. The lath should be placed about 
three inches apart. Each pair of lath will conveniently hold 
twenty ears; therefore one rack five feet in height will accommo­
date 400 ears.
A  very convenient tray which has many advantages over the 
rack can be made in much the same manner by sawing l"x4." 
material into 4 in. lengths, using three of these and two lath to 
make a tray. The lath are nailed on the ends of the 4 in. pieces 
at the lower edge. This makes a strong, durable, light tray which 
is very convenient, since after filling each tray can be placed on 
a table or bench close beside the tester for removing the kernels, 
and can then be piled up in order, out of the way, until the test is 
completed. They pile up well in series, ten holding 200 ears.
The cost of material for trays sufficient to hold 100 ears is about 
ten cents.
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